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NATLONAL DEVELOPMENTS 


ROLE OF RESEARCH PLANNING, PERSONAL FREEDOM DISCUSSED 
Reljing RENMIN RIBAO in Chinese 5 Apr 80 p 3 


[Article by Gu Yan [6253 6056): "Planning and Freedom for Scientific 
Research" | 


[Text] After having read the article “How to Regard Such Scientific Tech- 
nictans” in RENMIN RIBAO, I would Like to present some views on the relation 
between planning for scientific research and personal freedom in scientific 
research. 


In the realm of economics, and as can be seen through practice and examina- 
tion, everything that smacks of "freedom," such as self-retained land, free 
markets, and independent accounting, is supposed to be contaminated by 
capitalist ideology or is refuted. The solution of such a question brings 
forth mass ‘ctivism and raises the level of economic development. 


However, in the realm of science, everything that smacks of "freedom" still 
draws criticism. An example of this is the unsympathetic attitude and 
oppression met with by Comrade Zhang Kaixun [1728 7030 6676] in his view 
on “personal freedom in research." 


It is reasonable that the freedom to choose one's research topic should be 
greater in the realm of science than in other areas. This matter has not 

been resolved because the penalty is not as direct or obvious as it is in 

other areas. 


Independent Thinking is Necessary in Scientific Research 


The purpose of scientific research, especially in basic research, is to 
ascertain the unknown. This means that it is difficult to regulate when 

and with what purpose it should be carried out. The research on relativity 
was not aimed at the production of atom bombs, but its results led to the 
application of nuclear fission. The current research on particles, including 
research on the conjecture of Gedebahe [0766 1795 1572 6378], cannot be 
considered of relevance to direct application. We cannot tell when we will 
discover new particles, or when we will resolve the conjecture of Gedebahe. 




















Do we advocate aimlessnessa in research? No, There is a goal even in basic 
research, which ta to ascertain the unknown, to obtain new knowledge, and 
to underatand the objective regularities of matter, Even research whose 
applicability ta relatively obvious faces many uncertainties in terme of 
reaching ite predicted goale and the selection of means and methods, 


In the hietory of sclentific research, many important discoveries involve 

an element of serendipity, euch ae Roentgen's discovery of X raye, Fleming's 
discovery of penicillin, and ao on, In this case, the imaginative power of 

aclentiate and their inventive faculty depend on their interests and concen- 
tration, 


In the realm of acience, solving probleme ia certainly important, bul raising 
questions is even more important. The development of new ideas, viewpoints, 
and assumptions is generally a mark of progrese and development. Et usetein 
eaid: “It ie# generally more important to raise a question than to solve a 
problem, for the latter may merely be an exercise in mathematics or experi- 
mentation. Hence, we must fully treasure the epirit of creativity, and at 

no time should we strangle freedom in scientific thinking and investigation." 
During the tyrannical reign of Lin Biao and the “gang of four,” scientific 
research met with disasters because personal interests and independent 
thinking were denied. Today, though Lin Biao and the "gang of four" have 
been smashed, some comrades who do not understand scientific development 
have caused oppression and loss of talents, a condition which we must pay 
artention Co, 


The Purpose of Planning 


The freedom to think is very important in scientific research. Of course, 
rhis does not mean that we have no need for planning. We should promote 
ve superiority of planned developemnt in the socialist system. But 
socialism and planning are not exactiy equivalent; planning is not all that 
socialtem stands for. The purposes of what we call planning in scientific 
research are as follows: 


Point out the direction of scientific research based on the needs of the 
(aety. 
2. Determine priorities and schedules based on comprehensive assessment 
and ovr personnel, financial, and material resources. 


i. Avoid repetition and wastefulness by coordinating efforts in various 
departments. 


Obviously, the objective of planning is to better serve the needs of the 
society, coordinate and organize the activism of various departments, 
encourage creativity, and guarantee progress in scientific research. 











How are plane for scientific research made’? The main area is to ascertain 
the needs of the soclety based on the national plan. Part of it, however, 
ia based on asaignmente co acientific inatituces from relevant unite, This 
ie done through contracts and discussions, a means of decentralized planning. 
We have a need to develop this form of production in view of the objective 
conditions in our country. Part of planning ie based on the developmental 
trends in ectentific research as recognized by scientists. After the review 
of spectaliets in the field, and permission granted by the supervisory 
department, research topics can become part of a plan. Each topic should 
retain its autonomy, but change is still possible. If the original topic 
proves to be impracticable, it has to be revised. Or, if not, it can be 
altered when new aseumptions and ideas come along. 


Large Projects and Small Freedoms 


Plans do not encompass everything. Small freedoms should be allowed in 

large projects. Topics which require thorough investigation should be given 
support as related research as long as they have a sound scientific basis, 
even though no result can be made known within a certain time frame. After 
the period of investigation and after open discussions, decisions can be 

made on whether they should be included as part of a project. These research 
topics which at first are considered of peripheral interest to a project 
often bear significant meaning. Many initial questions in science and tech- 
nology are often unexpected, or they are not planned in advance, but are 
gradually included in the overall plan. 


We should not interfere with part-time research conducted by scientists 

such as Comrade Zhang Kaixun, but rather we should give it support, encour- 
agement, and guidance. Just to quote yet another remark of Einstein: "The 
daily life of an ordinary citizen does not rely on special wisdom. If he 

is interested in science, he can devote himself to tne problems that intrigue 
him after work. He does not have to worry that his efforts will bear no 
fruit.” Einstein did his work in that manner. Part-time research often 
produces unexpected results. 
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NATIONAL DEVELOPMENTS 


PRESENT STATE, FUTURE PROSPECTS OF GEOTHERMAL EXPLORATION REVIEWED 


Beijing DIQIU WULI XVEBAO [ACTA GEOPHYSICA SINICA] in Chinese Vol 22, 
No 4 Oct 79 pp 383-385 


[Article by Wei Sfyu [7614 2448 4416) of the Institute of Geophysics, Chinese 
Academy of Sciences, Deng Wei [0157 0251) of Beijing University, Wang Jiyang 
[3076 7162 2543] of the Institute of Geology, Chinese Academy of Sciences, 

and Zhang Mingtao [4545 6900 7118] of the Comprehensive Investigation Committee, 
Chinese Academy of Sciences: "Present State and Future Prospect of Geothermal 
Investigations in China") 





{Text} Abstract 


This paper discusses the distribution of geothermal activities in China in 
relation to tectonic structures. Prospecting of geothermal resources and 
their utilization and the present state of theoretical, observational and 
experimental work in geothermic studies are reviewed. Finally, the article 
looks into the future tasks and the prospects of geothermic research in 
this country. 


ae Introduction 


eothermics ts one of the classical geophysics sciences. Globally speaking, 
this was a very weak area of research in the past, which is primarily attributed 
to the fact that subterranean heat flow fields are controlled by man factors, 
vs the limitations imposed on geothermic measurements by such observational 
conditions as drill holes, mineral wells, etc. But, as geothermics is an 
indispensable link in learning about the earth, and due to the birth of the 
tectonic plate theory, plus the need for energy sources and means of preventing 
eat calamiyies, extensive interest in geothermic research has developed in 
recent years, In the late 1960's, China's late geologist Professor Li Siguang 
(2621) 0934 0342) had already come up with the idea of utilizing geothermic 
energy. lt was not until the early 1970's when the whole country began to 
conduct extensive general surveys on geothermic resources; Beijing, Tianjin, 
jian and other major cities began to explore for underground hot water in 
an efiort to meet the demands for heating, and industrial and agricultural 
heat sources. In addition, pilot geothermic electric power stations were 
constructed in Guangdong's Fengshun and Hebei's Huailai. In recent years, 








the State Geological Bureau, Beijing University, and the Couprehensive 
Investigation Committee of the Chinese Academy of Sciences pooled their 
efforts in a massive eclentific inveatigation on the distribution and 
clasatfication of geothermic resources and hotapringa in Xivang. 


In recent years, the State Geological Bureau and the Ministry of Water 
Conservancy and Electric Power have showed much concern for geothermic work 
in our country, and sponsored many specialized symposiums on geothermics, 
In December 1978, the Chinese Academy of Sciences held its first National 
Geothermic Academic Forum in Guangzhou, which was a very important step in 
accelerating geothermic research in China, 





Il. Present State of China's Geothermic Research 


As terrestrial heat appears to be interrelated with geological structures 
as well as mineral mining, geothermic research in China was initiated by 
the Ministry of Geology in the 1960's. 


For quite a few years, general surveys and explorations in quest of 
subterranean hot water were conducted by the Institute of Hydrogeology and 
Fngineering Geology of the State Geological Bureau, Beijing University, 

and concerned organizations in various provinces and cities. According to 
incomplete statistics, our country has already discovered hot springs in 
some 2,500 locations. Most of them are distributed in our country's Taiwan 
Province, and the southeast coastal provinces of Guangdong, Fujian and 
Jiangxi, located in approximately 500-odd places; most of the hot springs 
Lave high temperatures well over 60 degrees Centigrade, and some can reach 
about 100 degrees Centigrade. Next, Yunnan Province's hot springs are 
distributed in approximately 482 locations mostly in the vicinity of Lake 
Dianchi, north and south of Lake Erhai, as well as in the drainage areas of 
Satuahe and Nujiang rivers where the water temperatures are over 40-50 
degrees Centigrade. In Lake Cianxi, the famous Tengchong Volcanic Mountain 
Hot Spring Region has altogether 70-odd springs, the water temperatures 

of which are as high as approximately 98 degrees Centigrade. Other relatively 
densely distributed hot spring areas include Liaodong Peninsula, Shandong 
Peninsula, Yanshan Mountain Region, etc. 


Quite a number of hot springs have been found in China's Taihang Mountain, 
LUliang Mountain, Weihe River Valley and the eastern part of Qinliu Mountain; 
the water temperatures average 41-62 degrees Centigrade. For instance, in 
Lintong County, the water temperature of the Huaqing Pond is 51 degrees 
Centigrade; along the northern bank of Jinge'er in Kunlun Mountain, there 

are 50-odd hot spring locations. Hotsprings are also distributed along 
Tianshan Mountain's Beilu; in Sichuan Basin, there are some 20 hot spring 
cities; rich deposits of sub-surface thermal water have been discovered in 
Tarim Basin. 


According to information provided by the Qinghai-Xizang Plateau Comprehensive 
Scientific Survey Team of the Chinese Academy of Sciences, there are extremely 
rich geothermic resources in China's Qinghai-Xizang Plateau; the geothermic 








manifeatatio:@ are extremely evident, and various kinds of high temperature 
hot apringa are found there, including fumaroles, geysers and even hydro- 
thermal explostona, etc. The hydrothermal activities are even more violent 
on the northern and southern sides of the midatream portion of the Yarlung 
Zangho River where a wet-etream field, known ae the Yangbajing Field, ie 
currently under exploration, aud the highest temperature ever measured ie 
170 degrees Centigrade. At present, efforts are being made to plot a hot 
spring distribution map of the whole country based on the preceding hydro- 
thermal exploration results, 


By the 1970's, more attention was attached to the exploration of geothermic 
resources, Subterranean hot water general eurveys and prospecting work were 
conducted in some 20 provinces, cities and autonomous regions. To map out 

the distribution scopes of subterranean heat resources and determine their 
coverage thickness, the relief of blind bed rocks and the locations of 

thermal resources, various methods such as geology, temperature measurement 

and geophysical prospecting were used in combination with drilling engineering. 


The employment of geophysical exploration method for the prespecting of 
geothermic resources began in the 1960's. For example, the thermal resources 
in Hunan Province's Ningxfang Huitang, Beijing's Xiaotangshan and Shanxi 
Province were all discovered through the apolication «f the electrical sur- 








veying method. Magnetic prospecting was anotic: method used in termal 
resources exploration, which proved that the range of magnetic anomaly was 
jasically on agreement with the distribution of subsurface hot water. 
Besides, our country has now successfully developed an infrared 
multispectrographical scanner probing system. [nfrared technique and air- 
borne remote sensing method have been used in experiments and measurement 


projects in certain areas with excellent results. 


On the basis of the prospecting results, the utilization of subterranean 
hot water is extensively developed in various parts of the whole country, 
especially in Peljing, Tianjin, Shandong, Guangdong, Hebei and various 
arts of northeast China where subsurface hot water is not only used in 
industry, agriculture and medicine, but also in comprehensive applications. 
') 1970, eur country's first geothermic pilot station was completed and set 
into operational mode in Guangdong's Fengshun Dengmu Region. In 1971, a 
swall geothermic pilot station was set up in Beijing's Huilai. Recently, 
Yizang's Yangbajan Region constructed a geothermic electric power station. 


With the development of industry and the ever increasing depth of mineral 
mining, the heat damage problem Las been put on the agenda; our country's 
current mineral mining depth has reached 500-600 meters, and can even reach 
as deep as 1,000 meters, which has not oniy brought difficulties to mining, 
but also impaired the health of the miners. In this aspect, the Ministry of 
Metailurgical Industry, Ministry of Coal Industry and other concerned 
organizations attach great importance to the investigation and prevention 

of neat damage. At present, they have set up bases in Hebei's Tangshan 
Kailuan Coal Mine, Henan's Pingdingshan Mine, Shandon's Yanzhou Coal Field, 

















Dongtanjing Field, and Anhui's Luohe Iron Mine. Comparatively systematic 
geothermic tests and research are conducted in mines, and some significant 
resulte have been achieved, 


The geothermal current le a phyeical quantity which reflectea the internal 

eat atatus of the earth, All countries attach great importance to the 
observation and study of this particular physical quantity. By the end of 
1975, the whole worid iad a total of 5,417 thermal current data (2), of 
which the sea data numbered six times more than land, which revealed the 
heat ftteld distribution of the entire globe. Our country has now disclosed 
the first batch of thermal current data, totaling 18, which had been obtained 
from thermal current measurement projects in north China and neighboring 
areas, 


Heat flow data gathered in north China indicate that in the North China 
Plateau, cher ‘s a wide area of eupgeed upwarped ancient bed rocks where 
the heat flow ve is 0,8-1,3 x 107° calories per cm¢,sec, averaging 1.1 x 
10° calories per om? .sec, which is near the normal value of this type of 
geological unit. The heat flow value of the Cainozoic great depression 
zone in north China's plateau is 1.51.9 x 10-© calories per cm*.sec, 
averaging about 1.7 x 10-6 calories per cm2.sec; it is apparantly a high 
heat flow area. In the early Palaeozoic quasifolded strata zone of the 
Yanzi-Qiantang region, the mean heat flow value is 1.84 x 10°™” calories per 
em*.sec, which is also higher than the mean value of the same tyre of zone. 
The heat flow value discrepancy reflects the disparity of stability among 
the geological structures of the various zones, which correlate with the 
crustal structures, radioactive material contents, and upper mantle tempera- 
ture in this area. 


The Institute of Geology, Chinese Academy of Sciences has obtained oil well 
temperature data from the Ministry of Petroleum Industry. Moreover, on 

the basis of temperature measurement data gathered from 290-odd drilling 
holes in north China, it has compiled a 300-meter depth geothermal status 
chart of the North China Plateau, and the mean geothermal gradient chart 
covering this range (1), thus creating an excellent beginning for China's 
research in this aspect. 





With the development of earthquake forecasting work, especially in the wake 
of the great Tangshan earthquake in 1976, we have begun to probe into the 
relationship between terrestrial heat and earthquakes. 


In addition, in geothermic and plate tectonic theories, some efforts have 
been made to study such problems as mantle pouring, upper mantle convection 
(3), magmatic upsurge, etc., and there are also developments in mathematical 
assimilation and some heat parameter tests (e.g. heat conductivity, density). 


In sum, our country has conducted many investigations on geothermic resources, 
and has just begun to tap the heat resources, adopt preventive and remedial 
measures against heat damage and injuries, and conduct research on geothermic 

















theories, Geothermic theoretic research is still a weak area in this country, 
and there ia very little heat flow data to go on. Im order to build a 
prosperous and strong country, we must properly and effectively utilize the 
rich geothermic resources, There is a great deal cf hard work to be done 

in geothermics, but great prospects await ahead, 


TII, Future Tasks and Prospects 


Geothermics is basic theory research in earth sciences, and plays a major 
role in the research on plate tectonics, laws of mineral formation and 
mineral resources exploration, earthquake genesis and prediction, utilization 
of geothermal resources, prevention, control and prediction of heat damages, 
a8 well ac medicine, industry and agriculture. Our country has made certain 
achievements in geothermics and will go all out in laying the foundations 

for research in this area, 


Of course, our country's geothermic work..s still face an arduous task 
ahead, There must be a unified plan for geothermic work. Within © short 
period of time, we must Investigate the distribution patterns of -ec »ermic 
resources in this country, and study the formation mechanisms an control 
conditions of geothermic fields. As our country started geothe,: resoarch 
rather late, it is imperative to step up such work as measuring tecrestrial 
heat flows and obtaining large amounts of information and data. Geothermic 
test wel) networks must be set up in major tectonic activity areas, which 
can provice information on heat field characteristics and the earth's 
internal heat status. This is of far reaching significan.e to such projects 
as learniny about the thermal structure of the earth's crust and upper mantle 
in certain typicai areas of our country, understanding the temperature 
distribution inside the earth, probing into some major problems in earth 
sciences (e.g. the driving mechanism of plate tectonic movement, mantle 
convection, mantle heat column, and the genesis, growth and evolution of 
upper mantle magmatic sources, geothermic indications of crustal activity, 
the relationship between the migration of crustal high temperature zones in 
geological age and gectectonics). 


Thus, the strengthening of geothermic basic theory research and the study 

of applications which can serve the national economy are an important link 
ii the development of geothermics. Therefore, it is not only imperative 

to combine them with crustal-upper mantle research and conduct comprehensive 
research or the geophysical field, but also to futher improve and enhance 
the instruments, equipment an¢@ testing systems used in geothermic well- 
bottom observation, parameter determination in the laboratory, and large 
area geothermic general survey. Moreover, it is necessary to introduce 
modern science and techniques into this realm, and closely combine geothermic 
research with production. This is the only way we can make geothermics--a 
classical science--radiate the vigor of youth in the research on today's 
earch crust end upper mantle, and make a glorious contribution to our 
motherland's four modernizations program. 
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PHYSICAL SCIENCES 


CHARACTERISTICS OF EVOLUTION OF PETROLEUM IN HUANGHUA DEPRESSION 


Beijing SHIYOU XUEBAO [ACTA PETROLEI SINICA) in Chinese Vol 1, No 1, 
Jan 60 pp 43-51 


[Article by Wang Benshan [3076 2606 08610), Liu Dehan [0491 1795 3352), 
Zhang Lijie [1728 7787 3381), La Zhaoping [2621 2507 1627] and Shao Wenlan 
[6730 2429 5695) of the Guiyang Geochemistry Inetitute of the Chinese Aca- 
demy of Sciences: “The Characteriatice of the Evolution of Petroleum of 
the Huanghuse Depression in the Bay of Bohai and Simulation Study") 


{Text} In recent years, ae the cheese base theory of petroleum genesis 
developed, people have given a lot of attention to the evolution of petro- 
leum (i.e., the genesis, development, oxidation and ped-omengy Var ious 
acholars have conducted broad studies in different regions.(1-7) They have 
made great progress in the classification of the evolutionary stages of 
petroleum, determination of the critical temperatures of each stage and 
changes in the characteriatice of composition of crude oils, and they have 
preliminarily established a model of the evolution of petroleum. But the 
above atudies mostly emphasize environments of marine facies and delta 
facies in the genesis of petroleum. Few have studied the genesis of petro- 
leum in a basin of land facies characteristic of our nation. This article 
is an attempt to explore the evolutionary characteristic of petroleum in 
the Huanghua Depression of the Bay of Bohai Basin on the basis of an anatomy 
of the typical sections and in combination with artificial simulation 
exper imence. 


1. Geological Background 


The basin of the Bay of Bohai is situated on the eastern part of the North 
China mesa. The Huanghue Depression is a downthrown fault of the graben 
type compused of a series of persistently active normal faults. The faults 
ineide the depression are very developed and are all normal faults. During 
moet of the period of development of the depression, most of it was an 
underwater basin under supplementary conditions. The rate of sinking was 
faet and the basin contained between 4,000 and 5,000 meters (8,000 meters 
at the thickest place) of sediments of the Tertiary. Even though «a 
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discontinuity occurred in the sedimentation between the upper Tertiary and 
the lower Tertiary, denudation over a large area did not occur except for 
the ridges of Hellongeun and Kongdian, Therefore, the process of geological 
development of thie depression ie characterised by sinking. The present 
depth of burial of sedimente may very possibly represent the maximum depth 
reached during the course of the depression's geological history. Moet of 
the faulte were continuously active during the upper Tertiary and sometimes 
the activity even extended into the lower Tertiary, causing extremely uneven 
sinking amplitudes of each section in the depression, Thue, often during 
the same period, the same sedimentary layer formed similar sedimentary 
cycles, These sedimentary layers were separately buried under different 
depthe and were affected by different temperatures and pressures of earth 
atrata. 





To atudy the evolutionary characteristice of petroleum under different tem- 
peratures and pressures and at the same time to consider limiting ae guch 

ae possible the interference created by the differences in such factore ans 
the sedimentary environment and catalytic conditions of inorganic minerals, 
the writer has selected the etable key layer of the central part (pet tddie, 


of section I of the Shahejie group of the Tertiary under the Dagang Oilfield 
ae the subject of etudy. The layer is not thick but ite area is wide. It is 
dietributed in the ofl producing region ae well as regione of future proe- 
pecting. Ite lithic nature consiste of grayish brown lined mudetone. Ite 
inorganic composition is mainly of clay minerale. It contains ash and very 
email craces of quarts (powdery sand) and such clastic materials. Most of 
the clay minerale are illite and are relatively uniform. in addition, there 
is a considerable amount of ecattered microcrystalline pyrite. Its content 
of organic componente ie relatively high (about 5 to 8 percent). There is 
more sapropelic organic matter than humic organic clastolite. The sample 
from the shallow part shows portions of gelatinated woody structures and 

it also contains relatively coarse organic pieces of the Lipoid group. 

The mudetone of this layer is characterized by a rich storage of fossiis 

of mussel-eshrimps (often called seasame cake type mudstone because of ites 
shape). Most of the mussel-shrimps have become calcite. Analysis of the 
lithic nature, structural tectonics, paleontological life and the character- 
ietice of the composition of organic matter shows that the sedimentary 
environment of various salities wae not too different when this layer 
underwent sedimentatio . The composition and content of inorganic minerals 
are more similar. But because of the activity of the faults after the 
sedimentary period, the layer was buried under different depths. In 

general the southwestern part of the oilfield ie shallower, within a range 
of between 1,500 and 1,800 meters deep. The northeastern part visibly 
deepens to a depth of more than 2,000 meters. Actually measured data 
obtained from drilling show that the present temperature gradient of this 
area ie 34°C/1000 meters. To clearly see the effects of temperature and 
pressure of the strata upon the evolution of petroleum, the writer 

atudied the core of pemiddle of each of the wells mM, (1,477 meters), 


Bo)(2,519 meters), G,1(2,871 meters) and NO.,(3,478 meters). 





ll, Method of Study and Results 
1. Studying the Organic Matter in Rocke by Microscope 


The study of organic matter by microscope involves the atudy of the etruc= 
tural characteriatice, distribution and other petrological characteristics 
of organic matter in flakes or emooth surfaces of rocks under the microscope 
without destroying the characteristice of the outer form of organic granules, 
A comparative etudy of the core eamplee of the four petiddie layere of 


different depths shows the following: ‘ 


(1) In all samples, the organic matter is composed of sapropelic matter 

of lower animale and humified pleces of higher land plants. Humus that 
typically characterizes the causes of land facies-sapropelic organic matter 
is present, 


(2) As the depth of burial increases, the glassy coal structure in the 
rocke gradually becomes defective and obscure and finally disappears. 
Organic pieces of the Lipoid group aleo disappear gradually. The relative 
content of sapropeiic material aleo lessens. Corresponding to this, the 
color of gelatinated organic granules changes from light reddish brown to 
dark brownieh drab. The color of fluorescence changes from 4 weak yellow- 
ish brown to dark brown (at the shallow part, oieces of spores emitting 
blue gray fluorescence can be seen). The reflectance (R°) also increases 
from 0.29 to above 1 gradually (Table 1). 


Table 1. Resuite of H/C Analysis of Corganic Rocks and Characteristics of 
Organic Matter in Rock Samples From Different Depths Viewed Under 
the Microscope 
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Key: 
1) Name of well and depth of the section of the well from which sample 
ie taken (meters) 
2) Characterietics seen under the microscope 
3) Structural characteristics 
4) Presence of clear woody and glassy coal scructures and lLipoids 
5) Remnant woody and glassy coal structure) 
[key continued] 
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[eontinuation of Table | key) 


6) Color under Light 

7) Liaght reddish brows 

8) Reddish brown 

9) Browntieh drab 

10) Brownieh drab 

il) Characteristics of fluerescence 

12) Presence of relatively light yellowish brown fluorescence 

1}) Weak yellowish brown fluorescence (pieces of spores emit blue gray 
f luoreacence) 

14) Brownish black fluorescence 

15) Weak dark brown fluorescence 

16) Reflectance 

organic content 


2. Study of Organic Carbon (C in Rocks 


organic) 
The percentage content of organic carbon in rocks not only reflects the 
richness of the primitive organic substance but aleo reflects the degree 

of evolution of organic matter. As gaseous and liquid hydrocarbone and 
other compounds containing carbon (such a8 00») are released (or move about), 
the content of organic carbon visibly drope. This characteristic is shown 
in the contents (listed in Table 1) of organic carbon in samples of differ- 
ent depths of this region as measured by nonwater titration. 


3. Study of the Composition of Extractante in Organic Solvents 


Reliable and effective separation analysis of extractants in rocks by 

organic solvents is 4 most commonly used method in studying the evolution 

of petroleum. It is generally believed that temperature is the basic 
parameter affecting the evolution of petroleum. To avoid loss or change 

in content or composition of dissolvable organic components due to condensa- 
tion-polymerization as a result of heating over a long period in the water 
bath of extractants in organic solvents during the return extraction pro- 
cess, the writer used cold extraction (soaking) to treat the samples. in 

the separation analysis in organic solvents of the extractants of samples 
from different depths of thie region it was discovered that as the burial 
depth increases, the percentage content of chloroform asphalt A in 4 unit 

of organic carbon (A/C ic percent) increases. The content of saturated 
hydrocarbons in chlorofote. asphalt A (SHV/A percent) aleo gradually increases. 
The content of saturated hydrocarbone in a unit of organic carbon 
(SHC/Corganic percent) rapidly increases while the content of nonhydrocarbons 
in chloroform asphalt A drastically drops (Table 2). In addition, the green 
pigment and porphyrin aleo manifest a relationship of corresponding increase 
and decrease. Especially significant is the relationship of change between 
depth and some organic molecules (Figure 1, Figure 2 and Table 2) separated 
by gas-liquid chromatography and determined by the combined chromatograph-mase 
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epectrometer. As the burial depth increases, the content of Light compo= 
nents of normal paraffin visibly increases, and the ratio of 2,6,10,14- 
tetramethyl pentadecane and 3,7,11,15-tetramethyl hexadecane, the ratio of 
A-heptadecane and 2,6,10,l4-tetramethyl pentadecane (n-C)7/P))), the ratio 
of n-octadecane and 3,/,11,15-tetramethyl hexadecane (nets gif ) and the 
relative content of normal-2,6,10,14=tetramethy!] pentadecane ( ~P.y) all 
visibly increase, 


6, Study of the (H/C) 
The contents of C and H in the residue left over after asphalt wae extracted 
were measured by weight, and the H/C ratio of the atomic numbers was calcu- 


lated. It was discovered that the H/C ratio of atomic numbers lessens ae 
depth increases (Table 1). 


Table 2. Changes in the Organic Matter of Samples from Different Depths 
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Key: 
1) ‘umber of well and depth of the 7) Aromatic hydrocarbons in rocks 


section of the well from which 8) alic/c 
sample ie taken (meters) 9) HonhydtBestbone 
2) Chloroform asphalt A in rocks (%) 10) WNonhydrocarbons/A 


3) Corganic 11) Content of pigments 
4) A/Corganic 12) Porphyrin 

5) Saturated hydrocarbons in rocks 13) Green 

6) SHC/C. ee anic 
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(SCOT column, column length: 

30 meters; Stationary phase: 
SE-30, Gas: He, Presaure in 
front of column: 2.5 kilograme/ 
centimeter*), 1,2,3,4,5, are 
spectral peak numbers used in 
quantitative chromatographic- 
maes spectrometric analysis. 
WPrae OC yz» Pear OC» Pr 


separately represent the normal-?, 
4,10,14-tetramethyl entadecane, 
n-heptadecane, 2,6,10,}4-tetra- 
methyl pentadecane, n-oc tadecane 
and 3,7,11,15-tetramethyl 

| hexadecane 


Chromatograms of hydrocarbons in samples from different layere of 
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Figure 2, Mass spectrograms of componente of chromatographic peake Nos. 
1,2,3,4,5 of Figure 1 





Key: 1) Chromatogram (1) peak: normal-2,6,10,14-tetramethyl pentedecane 
(N=P.1) 
2) Chromatogram (2) peak: n-heptadecane (n-C 7”) 
3) Chromatogram (3) peak: 2,6,10,14-tetramethyl pentadecane (P,;) 
4) Chromatogram (4) peak: n-octadecane (n-C) 9) 
5) Chromatogram (5) peak: 3,7,11,15-tetramethyl hexadecane (Ph) 





(Inetrumenct: Domestically produced ZhD-01 model chromatograph-mase spec tro- 
meter. Condition: Chromatograms are the same as in Figure 1. The total 
ionization voltage of the ion current of the mass spectrogram is 20 ev, 

the tonizacion voltage of the mass spectrogram is 70 ev, the emission 
electric current is 400MA, the acceleration voltage is 4 KV, the high 
voltage of the electronic multiplier is 2 KV). 
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Ill, Discussion of Results and Artificial Simulation Experiment 


It can be clearly seen from the above analysis that the evolution of 
petroleum of the region being studied possesses the following character~- 
latica: 


1. Near 1477 Metere 


The gelatinated componente of organic matter of the rocks appear light red- 
dish brown under light. They have a very low reflectance under reflection 
(Table 1). They also retain woody and glassy coal structures which are 
present in the low level coalificated stage and coarse organic pieces of 
the Lipoid group are aleo present. In addition, hydrogenation and carboni- 
fication (H/C) aleo reached the highest values in this region. It can be 
seen from Thble 2 that even though the content of chloroform asphalt A 
reached 0.2145 percent, the corresponding content of paraffin hydrocarbons 
was only 16.3 percent, the ratio of paraffin hydrocarbons and organic car- 
bon (SHC/C. sanyo) wae only 1.2 percent, while nonhydrocarbones constituted 
49 percent oP ths total amount of chloroform asphalt A. The content of 
3,7, 11,15—tcetramethyl hexadecane was high (Figure 1). The ratio of 
2,6,10,14-tcetramethyi pentadecane and 3,7,11,15-tetramethyl hexadecane, the 
ratio of n-heptadecane and 2,6,10,14-tetramethyl pentadecane, and the ratio 
of n-octadecane and 3,7,11,15-tetramethyl hexadecane were all below 0.5. 
The odd-even superiority of normal paraffin hydrocarbons was very obvious. 
The content of green pigment wae very high. These ere all reflections of 

4 low degree of maturity of organic matter. Judging from the changes in 
the saturated hydrocarbons and aromatic hydrocarbons in the rocks of the 


ganiddle stratum of this region along with changes in depth (Figure 3), 
thte depth obviously has not reached the minimum depth for petroleum gene- 
sis, i.e., it has not reached the upper limite for the evolution of 
petroleum. 


2. Near 2519 Meters 


The gelatinated constituents in the rocks show visible changes in optical 
properties when viewed under transmissive and reflective light (Table 1). 
The H/C ratio visibly drops but remnant woody and glassy coal structures 
indicating a rather low degree of maturity are still present, and the 
pieces of spores show a blue gray fluorescence indicating little metamor- 
phism. Table 2 and Figure 1 aleo show some characteristics that reflect 

a low degree of maturity. These include the asphalt conversion coef fi- 
cient (A/Corganic) which is only 5.5 percent, an increase of only 0.21 
percent in the content of saturated hydrocarbons in a unit of organic 
carbon when compared to that at 1477 meters, the amount of nonhydrocarbons 
which constitutes over 40 percent of the total amount of asphalt, a rela- 
tively high content of green pigment, an extremely low relative content 

of normal-2,6,10,14-tetramethyl pentadecane. But, at the same time, there 
are some indicators of an increased degree of maturity such as the 9 percent 
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Figure 3. Relationship between depths and saturated and aromatic hydro- 
carbons in the sample of the pmiddle etratum of the Dagang 
Oilfield I 


Key: 


1) The curve of changes of saturated oy 
2) The curve of changes of aromatic hydrocarbons According to P. Albrecht, 1976 


3) The curve of changes of saturated hydrocarbons | E_, middle stratum of 
4) The curve of changes of aromatic hydrocarbons cha Dagang Oilfield 


5) Depth (meters) 


6) Hydrocarbons (milligram/gram C ) 


organic 
(With the superimposed graph of the relationship between depths and satu- 
rated and aromatic hydrocarbons from the Douala Basin's Logbaba rock 
series--according to P. Albrecht, 1976) 


increase in the corresponding content of saturated hydrocarbons in the 
total amount of chloroform asphalt A (about the same as the amount of 
reduction of nonhydrocarbons), a visible reduction in the content of 
3,7,11,15-tetramethyl hexadecane, an increased ratio of P,)/P, to 1.11, 
and increases of n-C)7/P,) and nCy,/P), to over 0.5. The high tempera- 
ture constituents of over 260°C shown in the chromatogram are simpler 
than those in the samples taken from 1,477 meters and the contents are 
lees. The above characteristics indicate that at this locality, this 
depth possesses characteristics of a critical depth marking mature and 
immature organic matter. It can be clearly seen from Figure 3 that the 
hydrocarbons that form the basis of petroleum only visibly increase below 
this depth. This further indicates that this depth actually reflects the 
upper boundary of evolution of petroleum of this area. 
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3. From 2519 Meters to 3478 Meters 


The color of the gelatinated components or organic matter darkens and 

the rocks have high reflectance, The color of fluorescence has changed 

to dark brownish drab or brownish black. The woody structures have com- 
pletely disappeared, The ratio of hydrogen and carbon is small (to 

about 0,191). The content of chloroform asphalt A and the asphalt con- 
version coefficient have rapidly increased. The relative contents of hydro- 
carbone have almost reached half the total amount of asphalt while the non- 
hydrocarbons has dropped to about 10 percent. There is a further increase 
of methyl and secondary methy) groupe (Figure 4, 3.37-3.5,) in nonhydro- 
carbons. Benzene nuclei (5.85A) have decreased, and the number of CH 
(11.3 = 13.7) on the benzene ring has decreased. The amount of 3,7,11,15- 
tetramethyl hexadecane has further decreased. The ratio of 2,6,10,14- 
tetramethyl pentadecane and 3,7,11,15-tetramethyl hexadecane and the ratio 
of normal-2,6,10,14-tetramethyl pentadecane and 2,6,10,14-tetramethyl 
pentadecane (N-P.,/P_,) have all visibly increased. The corresponding 
content of a-paraté in hydrocarbons has increased. The odd-even superitor- 
ity of n-paraffin hydrocarbons has weakened (Figure 1). The n-Cig >Ph and 
n-C)>>P,) characteristics all indicate that the organic matter at this 
depth hae reached a more mature stage and has approached the thermodynamic 
conditions most beneficial to the genesis of petroleum. But analysis of 
the trends of change in Figure 3 shows that the maximum limit has not been 
reached. 





Obviously, the critical values of depth (or temperatures) of burial of 
each stage in the evolution of petroleum described in this article are 
markedly different from the research results obtained by M.C. Louis, et al, 
(1967), B. Tissot, et al(1971) and P. Albrecht (1971). Louis and Tissot 
separately determined the depth (and temperature) of massive petroleum 
genesis in the Toarcian Shales of the lower Jurassic under the Paris Basin 
was 1400 to 1500 meters (60°C), while Albrecht, after studying the Logbaba 
rock series of the upper Cretaceous in the Douala Basin, determined that 
the depth (and temperature) of massive genesis of petroleum was 1200 
meters (65-70°C), and the maximum depth was 2,200 meters. Beyond a depth 
of 2,200 meters, the amount of genesis of petroleum rapidly drops and 
petroleum begins to crack to become gaseous hydrocarbons. A. about 3,000 
meters, the stage of genesis of petroleum basically ends. The results of 
our studies indicate that at a depth of about 2,500 meters (temperature 
between 85 and 90°C), the stage of massive petroleum genesis just begins 
and it seems that the maximum value has not been reached at a depth of 
3,500 meters. 


To check the reliability of the pattern of evolution of petroleum in the 
Huanghua Depression @udied, and to explore the basic causes of the differ- 
ences in the critical depths (or temperatures) of the evolutionary stages, 
the writer conducted an artificial simulation experiment of the evolution- 
ary process of petroleum under different temperatures and pressure condi- 
tions utilizing the mudstones of the pmiddle stratum of the NK32 Well 

I 
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which have a low degree of maturity in the region studied and the recent 
pelagic eilc far away from major navigational channele in the Bay of Bohai. 
The experiment was conducted ineide a stainless steel high pressure caldron. 
Three samples of mudstone and pelagic silt ground into 80 granules each 
(each is about 100 grams in dry weight) were wrapped in nickel foil and 
then placed in 6 high-pressure caldrons and the experiment was conducted 
according to conditions listed in Table 3. To avoid oxygen from taking 
part in high temperature reactions, the air inside the high pressure 
caldrons were removed by liquified nitrogen before the experiment. After 
the experiment, the contents of chloroform asphalt A and C rganic in 

the samples were separately measured according to the methods described 
above, The components of the three experimental samples of the E iddle 
atratum of the NK32 Well were systematically separated and analyzed. The 
results of analysis are shown in Table 3 and Figure 5. 


Table 3. Artificial Simulation of Evolutionary Conditions of Petroleum 
and Results of Analysis of Organic Components of Experimental Samples 







































































1) | yk &* hh 9) Con of OF ni fon 
way 16) y ”) 0/8) na | A 
CC) ARIE yD (%) (%) (*) 
NKitd | Vn 10 100 2.95 0.1568 6.32 
NKint | 360 850 109 2.64 0.3940 14,99 
NK ann 1090 109 2.25 1, 5055 66.01 
2)an | 50 | 350 109 0.53 0.0311 | 5.87 
se 2 250 610 109 0.54 0.0374 6.93 
4)ans | he a50 10) 0.52 0.0438 | 8.42 
——__—_-- - — — a 
® @ SUC ICN SHC/A 
L2) suey 1 P,,/P, n-Cy/P,, | wy, | N-PY/Py 
(%) (™) i%) | 
0.0371 109 8 8=6| BO.a? 0.38 0.42 0.33 0.127 
0.0706 2.67 17.87 0.70 0.60 0.79 0.157 
0.2868 420 |. 08 1,53 1.00 2.27 0.246 
oo77 | 3.34 55.01 0.729 1.088 0.97) 0.210 
0.0188 3.48 50.27 0.131 1.232 1.396 0.210 
0.0197 4.79 at ae 0.81) 1.776 1.689 0.540 
Key: 1) Sample number 8) Time (hour) 
2) Pelagic silt-l 9) Corganic 
3) Pelagic silt-2 10) Chloroform asphalt 
4) Pelagic silt-3 11) A/Corganic 
5) Conditions of reaction 12) Saturated hydrocarbons 
6) Temperature 13) SHC/Corganic 
7) Pressure 
(kilogram/centimeter) 


20 








—E 
i 
a 

- 

> 

a 

~ 

-_ 

- 


‘\ A “a W/ 























oe —_ Lae 
_ VEL Ver 


Figure 4. Infrared spectra of nonhydrocarbons in samples from different 


depths of the pgtiddle layer of the Dagang Oilfield 
I 




















It can be clearly seen from Figure 5 and Table 3 that the artificial simu- 
lation experiment has satisfactorily repeated the characteristics of 

the evolution of petroleum in this region. As temperatures and pressure 
increase, the C,, c¢ percent drops according to pattern. The content 

of chloroform asphate A, the ratio of chloroform asphalt A and Coroanic» 
the content of saturated hydrocarbons, the ratio of saturated hydrocarbons 
and Corganic » the ratio of 2,6,10,14-tetramethyl pentadecane and 3,7,11, 
1S-tetramethy] pentadecane, the ratio of n-octadecane and 3,7,11,15-tetra- 
methyl hexadecane, and the ratio of normal-2,6,10,14-tetramethyl pentadecane 
and 2,6,10,14-tetramethyl pentadecane all gradually increased. The corres- 
ponding content of 3,7,11,15-tetramethyl hexadecane dropped in a regular 
pattern, the content of n-paraffin hydrocarbons increased, the light com- 
ponents increased, and high temperature components above 260°C were gradu- 
ally covered by the newly formed n-paraffin hydrocarbons. These results 
indicate that temperature and pressure are indeed the major factors con- 
trolling the evolution of petroleum. The depth of burial that is func- 
tionally related to temperature and pressure can be completely reasonably 
taken us the important basis for determining the degree of evolution of 
petroleum. But in this experiment, the temperatures for massive genesis 
of petroleum were between 150 and 250°C, not only are they much higher 
than the temperature for petroleum genesis (60 to 65°C) proposed by B. 
Tissot and P. Albrecht but are also higher than the results (85 to 90°C) 
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(SCOT column: Column height is 

30 meters, Stationary phase is 
SE-30, Gas: He. Pressure in 

front of column: 2.5 (kilograms/ 
centimeters), N-P.): normal- 
2,6,10,14-tetramethyl pentadecane, 
n-C,7: n=heptadecane, P,j: 
2,6,10,14-tetramethyl pentadecane, 
n-Cjg: m-octadecane, Py: 3,7,11,15- 
tetramethyl nenadesene} 


Figure 5. Chromatograms of paraffin hydrocarbons in the experimental sam- 
ples under different temperature and pressure conditions 


Key: 1) NK-32 (without pressure) 
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of the study of the Espiddie etratum in thie article, This may be due to 
the fact that the experiment lasted only for 100 hours. The effects of 
temperature and time in the evolution of petroleum, as J, Connan (1974) (8) 
pointed out on the basis of the principles of chemical dynamics: “The effect 
of lower temperatures can be supplemented by longer duration of action,” 

To obtain the same resulte of petroleum genesis in 4 new earth stratum re- 
quires much higher temperatures than in the old stratum. Therefore, the 
critical temperatures for the evolution of petroleum in the old Tertiary 
of the Bay of Bohai must necessarily be higher than that of the upper 
Cretaceous of the Douala Basin and the lower Jurassic of the Paris Basin, 
and the depth must correspondingly increase. In fact, thie ie the reason 
that autogenic industrial ofl deposits have not been found since this 

ie @ shallow burial section which possesses some good burial conditions 
and conglomeration of organic matter but lacks the necessary conditions 
for conversion for the genesis of petroleum. Thies point aleo hae actual 
significance in the search for of] in the Cenozoic Era of other places in 
ovr nation, 


Cone lue tons 


It can be concluded from the artificial simulation experiment and ectual 
geological study that: 


Ae the depth of burfal (temperature, pressure) increases, all kinds of 
organic components change correspondingly in both quality and quantity. 
Studying the direction of change, characteristics and scale has very inm- 
portant meaning in the classification of the stages of maturity of organic 
matter (or the stages of evolution of petroleum). 


The degree of change of the organic components and the massive genesis of 
petroleum are related to definite thermodynamic conditions. At the same 
time, they are closely related to the duration of the action of temperature 
and pressure. The most favorable depth for the genesis of petroleum of 
different regions and different eras of the earth strata obviously cannot 
be the same. To determine the most favorable depth for petroleum genesis 
and to mark out future petroleum prospecting regions based upon such deter- 
mination have definite practical significance in achieving greater, faster, 
better and more economical results in the development of our nation's 
petroleum resources. 


During our work in the field, we received a lot of assistance from the 
geological department of the Dagang Oilfield. In the process of analysis 
and testing, we received assistance from the laboratory of the Eighth 
Petroleum General Survey and Prospecting Team of Guizhou. In conducting 
Cc nic 80d H/C analysis, our institute's comrades Peng Wenshi [1756 2429 
obi and Liu Gaokui [0491 7559 7608) helped to perform infrared spectro- 
scopic analysis, comrades Jiang Shanchun [1203 0810 2504], Xu Fenfang 
[1776 53586 5364', Ge Zhichang [5514 3112 1603] helped to perform gas and 
liquid chromatographic analysis and chromatographic-mass spectrometric 


23 





analysis, The work was completed without difficulties with their help. 
Special mention ie made here .o thank professors Tu Guangahi (3205 0342 
35869), Wang Zhuqing [3769 6999 7230) and assistant Professor Pu Jiamo 
[0265 1367 6206) who provided guidance and who reviewed thie thesis. 


(Thie article wae received on May 29, 1979) 
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PHYSICAL SCIENCES 


GEOCHEMISTRY OF CHINA'S OILFIELD WATER DISCUSSED 


Heijing DIZHI PINGLUN (GEOLOGICAL REVIEW) in Chinese Vol 25 No 2, Dec 79 
pp 64-69 


[Article by Zhang Jinlai [17286 6855 0171) of 101 Team, Petroleum Geologi- 
cal Joint Brigade, State Geological Bureau: "On the Principal Characterie- 
tice and Classification of Oilfield Waters in China") 


{Text} 1. Introduction 


The current classification of oilfield waters chiefly falle into the 
following categories: 


1. Palmer's (C. Palmer, 1911) classification is based on the percentage 
ratios of the milligram equivalents of ionic groups. As the system does 
hot consider ionic concentrations, such constituents as chlorides and eul- 
phates of alkali earth metals are grouped together. Although Ca** and 
Mg** are of the same subgroup in the chemical periodic table, their chem- 
ical actions often do not agree with each other. Thus, this system of 
Classification is not so useful in studying the oilfield waters. 


2. Sulin's method (V.A. Sulin, 1946) of classification is based on the 
comparative analysis of the characteristics of the chemical componente of 
the current continental water and sea water, using the equivalent ratios 
of Na* and Cl” in natural water as the basis of classification. Sulin be- 
lieved that the formulation of oilfield water was neither dependent on the 
components of connate water nor the Lithologic components of oil deposits. 
The four types of water classified under the Sulin system have been found 
in our country's oilfields, although most of them are NaliOO; and CaCl» 
types. Some oilfields contain more than two different types of water. 
Thus, the Sulin classification system poses some difficulties in inter- 
preting oilfield waters in our country. 


7. The Bojarski (L. Bojareki, 1970) method, which is the modification of 
Sulin's classification system, has greater limitations when applied in 
studying oilfield waters in our country. This is due to his division of 
Sulin's CaCl» type water into 5 subgroups based on the magnitude of the 
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country, The mean value of this portion of oilfield water is 


approximately 0.8, and, “in accordance with Bojorski's classification of 
CaCl) water under the firet subgroup, it te detrimental to the preserva 
tion of oll, which presente a great contradiction, 


i ratio, whereas san fis valve water accounts for less than one half in 


4, Chebotarev, an Australian (1.1. Chebotarev, 1955), classified watere 
on the precondition that most of the underground waters were changed by 
atmoepheric rainwater; in accordance with the relative ratios of dissolved 
WCO4", 80,", and Cl", natural waters were divided into three major groups, 
and the genetic classification of the waters wae based on the percer sage 
equivalents of negative fons. The drawback of thie type of classification 
lies in the absence of salinity and positive tone. Practice shows that 
thie kind of classification does not suit the characteristics of oilfield 
watere in our country either, 





5. The French Schoeller method (H. Schoeller, 1955) classifies according 
to the concentration of chlorine. Although the fundamental idea is correct, 
due to the fact that ite classification is based on oilfield brine, it is 
not entirely suitable for our country's oilfield waters. Moreover it does 
not identify the differen of ion contents in oilfield waters. 


in light of the preceding methods, and by absorbing their strong pointe 
based on the characteristice and formulation laws of oilfield waters in 
our country, thie article discusses a plan for classifying oilfield waters 
in China so as to help bring about our own theories on oilfield waters. 
Owing to [the author's) Limited level, there are bound to be some mistakes, 
which [1] earnestly hope [the readers] will point out. 


ll. The Beeic Characteristics of Oilfield Waters in Our Country 


The enormous volumes of data provided for hydrogeochemistry over the past 
30 years from general of] surveys and the development of oilfields in our 
country indicate that our country's oilfield waters have their own unique 
features and distribution patterns. 


') 1974, we came up with several characteristics of China's oilfield waters 
(1), and we have further deepened our understanding of the characteristics 
through research over the past few years. Following is a brief description 
of the most important characteristics. 





The most striking feature of China's oilfield waters lies in the great 
chemical composition variations. The average salinity is 5-30 grams per 
liter, the minimum of which is approximately 2 grams per liter, and the 
maximum can reach over 300 grams per liter. The basic characteristic of 
land facies sediments lies in the great variety of sedimentary formation. 
Based on the salt contents in the water body of sedimentary basins, the 
various kinds of sedimentation may be classified as follows: fresh water 








type, fresh/salty water intermediate type, brine type and rich salt (522) 
7770) type. Undoubtedly, owing to the variety of sedimentary rocks, the 
chemical compositions of oilfield waters in China. If we compare the present 
with the ancient past, we will find that tremendous changes have taken 
place in the chemical composition of modern land facies water, and the 
salinity varies from 0,03 grame per liter to 440 grame per liter (2). The 
subsurface watere in the land facies layers originated from land facies 
waters, Ae they were derived from terrestrial source waters, the salini- 
ties of oilfield waters in our country vary greatly. Although they do not 
completely agree with the variations of continental waters, in view of the 
fact that oilfield waters are buried deep underground where the hydrodynamic 
conditions are stable, concentration ie bound to occur. It is suggested 
that the chlorine contents in mudstones can be used to represent the salin- 
ity of water bodies during their sedimentation period. The Cl contents in 
mudstones which had sedimented in the saline water of many basing in our 
country are over 1000 ppm; the Cl contents in oilfield waters average 60,000 
ppm, which is 60 \imes concentrated; the Cl contents in mudstones which had 
precipitated in fresh water approximate 80 ppm; the Cl contents in oilfield 
waters are about 2,500 ppm, which is 30 times concentrated. 


On examining the heavy water distribution characteristics of natural waters, 
we will find that within the entire hydrologic cycle, the heavy water 
distribution generally follows the pattern of "2 highs, 1 low, 1 stable,” 
i.e. the evaporation effect is much higher than the surface water body; 

the oilfield water is high; the atmospheric precipitation is low; through 
soll and rocks, heavy water can maintain its stability. Moreover, among 
the various kinds of waters, oilfield waters are of the most value. 


The isotopes of oo waters are characterized by positive deuterium (D) 
and negative oxygen (018), whereas in atmospheric rainwater and surface 
runoff, D is negative and 0*" is positive. The isotopic make-up of sub- 
surface water, which is the transitional state between oilfield water and 
surface water, is characterized by negative D and negative 0°". The 
isotopic data indicate that the chemical composition of oilfield water 

was formed in the late period: This is due to the fact that land saline 
lake water contains positive D and positive 018, whereas if 0 lfield waters 
were connate, they would also have positive D and positive 0 Another 
type of test data indicate changes in the isotopic composition of weegge 
caused by petroleum: fresh water containing negative D and negative ol 

was injected into the oi] layers and forced to come into complete contact 
with petroleum; when the fresh water was subsequently pumped out through 
the product well, it underwent changes marked by increased D and 
decreased 0*"°, which indicated that when waters from various types of 
sources came into contact with petroleum, they were all transformed into 
oilfield waters with positive D and negative 018 isotopic compositions, 
which is of great significance to the interpretation of the vertical 

zoning of oilfield waters in our country. 
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lil, Theoretical Basis and Discussion of the Proposed Classification 
of Oilfield Waters in Our Country 


Many researchers unanimously agree that after a given geological-geochemical 
process, 4 given geochemica) index is bound to become 4 atatiatical parent 
population, which alwaye has a corresponding theoretical probability dis- 
tribution, Based on thie principle, probability statistics reveal that the 
oilfield waters in our country can be classified into four different gene- 
tic types! as China's oilfield watere are arranged according to their 
salinity from the lowest to the highest order, and subjected to probability 
computation, four unitary sections will appear in the probability dietribu- 
tion graph (Figure 1). The salinities at various sections of different 
sess are: 80-170, 170-420, 420-4,000, 4,000-11,000 mg equivalents per 
ter. 
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Figure 1. Logarithm probability graph of oilfield water salinity in 
our country 





Key: 1) probability (%) 2) salinity (epm) 


Our studies of the distribution patterns of oilfield water salinity at 
various slope sections indicate that oilfield waters of different slope 
sections are chiefly related to whether rainfall eluviation occurred during 
the sedimentation formation and geohistorical period of source reservoir 
rocks, and whether fault activities had caused atmospheric rainwater infil- 
tration. They are not related to the ages of source reservoir rocks. Thus, 
based on Chebotarev's principle of classifying the waters in various hydro- 
dynamic zones according to their salinities into different hydrochemical 
facies (3), China's oilfield waters are classified into four different 
kinds of hydrochemical facies (Table 1). 
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Table 1. General Conditions Under Which Oilileld Waters of Various Slope 
Sections Had Formed 
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Our further studies of the four different genetic types of oilfield waters 
revealed the following features and distribution patterns: 


(1) The Cl” and Na* components of different types of oilfield waters are 
distributed in a symmetric and positive pattern (Figure 2). Many re- 
searchers agree that the symmetrical positive distribution indicates that 
the randomness of control factors is the result of the superposition of 
multiple forces, i.e. the distribution of their densities is the ref lec- 
tion of various elements which are present in o1l deposits. In the geolo- 
gical environment of oil reservoirs, the subsurface waters are under 
stable hydrodynamic conditions. Owing to the fact that the subsurface 
waters were in the concentration stage as the temperature rose, plus their 
very high dissolubility, they not only accounted for most of the oilfield 
waters, but were also relatively stable. 
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Figure 2. Probability distribution charts of various ions in different 
types of oilfield waters 


Key: 1) probability characteristics 
a) tons with symmetric positive distribution 
b) negative positive ions with asymmetric positive distribution 


2) type 

a) low chlorine water 

b) medium chlorine water 
c) strong chlorine water 
4d) high chlorine water 


vertical axis: frequency (%) 
horizontal axis: ionic content (epm) 


\ 
Chlorine is characterized by the following features: (1) Its contents 
are not influenced by oxidation-reduction or tonic absorption-exchange; 
(2) In oilfield waters, the correlation between chlorine and salinity is 
great; (3) Among the anions, chlorine is an independent variable, whereas 
salinity is easily affected by the variation of other ion contents. 





Based on the preceding characteristics of chlorine, and in light of the 
following conditions, we decided to use the corresponding chlorine contents 
in different hydrochemical facies as the criteria for classifying different 
types of oilfield waters (Table 2). 
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Table 2, Comprehensive Classification Table of Oilfield Waters in Our 
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Key: 
1) type 


2) coefficients 
3) values of chemical characteristics (average values) 
4) general genesis 
5) classification 
6) low chlorine water 
7) medium chlorine water 
8) strong chlorine water 
9) high chlorine water 
10) chlorine content (epm) 
11) tonic combinations 
12) ionic combination variable coefficients (Cv) 
13) maximum value 
14) average value 
15) closure coefficient 
16) fresh water sedimentation, atmospheric rainwater eluviation during 
geohistorical period; continental water infiltration 
17) fresh water sedimentation; saline or brackish water sedimentation; 
eluviation during geohistorical period, or atmospheric rainwater 
infiltration caused by fault activities 
18) saline water sedimentation or fresh/saline water transitional 
sedimentation 
19) rich salt sedimentation 
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Explanatory Note: lonic ree. variable coefficient: 


pet (ay ao . 


in which x 4a the average voles of tonic conbinations, x, 1s the contente 
of each ton (epm) in the fontc combinations. (Bach fon within an tonic 
combination ta regarded as a sample; due to the poor criteria in sample 
computation, n is employed inetead of n-1.) 


When the numerical figures become inconveniently large, computation can be 
based on the specific modular coefficients. A specific modular coefficient 
ie the ratio between each ion and average value in an tonic combination, 


i.e. Ky * ™4 . In terme of specific modular coefficients, the variable 
x oe 
coefficient becomes: ey it (Ky = 4)! ; 
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Figure }. Diagram of tonic correlation in oilfield waters 


Key: 1) correlation coefficient 
2) medium chlorine water 
3) strong chlorine water 


Thus, the three tons are calléd “ionic combination" (arranged in magni- 
tudinal order of mg equivalents per liter, and with anions ahead of cations). 
The ionic combinations vary with each individual type of oilfield water 
(Table 2). 


Figure 2 also indicates the presence of negative (or positive) assymetrical 
distribution of the 3 fons in various types of oilfield water. According 
to researchers, the negative (or positive) assymetrical distribution 
patterns are often controlled by one major factor, and result from one 

kind of geochemical force. 


The two kinds of distribution patterns of ionic contents in oilfield waters 
indicate a distinct differentiation in the ionic contents of oilfield waters 
which is chiefly caused by the differences in hydrogeochemical environments 
of oilfield waters as well as the different physical-chemical properties 

of the ions. 











In mathematical statistics there ie an important characteristic number 
known 48 variable coefficient (Cv). It measures the relative ionic diffu- 
fion data of a group of ions. When we group the data of an ionic combi- 
nation to find the variable coefficient of the tonic combination (also 
called tonic potential coefficient), the magnitude of the latter repre- 
sents the relative tonic diffusion of the tonic combination. As there 

are equal amounts of anions and cations in water, during the differen- 
tiation process of the tonic contents, the other three ions tend to 
decrease towards the minimum value, and the variable coefficients of 

the tonic combination becomes relatively small. Thus, the variable co- 
efficients of oilfield water tonic combinations are emaller than those 

of natural waters. For example, surface waters with high concentrations 
and high chlorine oilfield waters are similar in salinity, but their 

fonic combination variable coefficients are remarkably different (Table 3). 


Table 3. Comparison Table of Lonic Combination Variable Coefficients 
Between Highly Concentrated Surface Waters and High Chlorine 
Oilfield Waters 
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Key: 1) chemical composition 
2) classification 
3) highly concentrated surface water 
4) high chlorine oilfield water 
5) negative/positive ions (mg equivalents per liter) 
6) Cl, SO,, Na combination variable coefficient 


(3) Based on the preceding classification, the distribution patterns of 
various types of oilfield waters in oil-bearing areas are as follows: In 
the source oil deposit area, there is generally only one kind of oilfield 
water; in fault block oil deposit areas, sometimes due to the atmospheric 
rainwater infiltration caused by fault activities, there are two types of 
oilfield waters. 


Vertical variation: From below the local erosion basis all the way down 
to the oil and gas deposits, the ionic combinations generally undergo only 
one change from top to bottom (Figure 4). This type of vertical variation 
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Figure “. Vertical variation graphs of ionic contents and closure 


coefficients 
Key: 1) age a) low chlorine oilfield water 
2) depth (meter) b) medium chlorine oilfield water 
3) idonic content (epm) c) strong chlorine oilfield water 


4) closure coefficient 


pattern indicates that the vertical zoning of oilfields in our country is 
chiefly divided into top and bottom zones, and the transitional zones are 
not prominent. This phenomenon can be explained if we look into the late 
period genesis of China's oilfield waters as revealed in isotopic data: 
subsurface water is an extremely active liquid both chemically and physi- 
cally, and it changes with the surrounding environment. Oilfield waters 
are found in the lower zone; due to transformations in the late period, 
they are now characterized by remarkable differentiations in loni¢ contents 
and heavy waters, and the isotopes are positive D and negative 0°”. The 
upper zonal waters constitute the transitional state underground waters 
between oilfield waters and surface waters. As their environment differs 














from the lower zone, the heavy waters and tonic combinations are stable 
with no remarkable differentiations, and the isotopes are D negative, o18 
negative, Thus, there ie a striking difference between the ionic combina- 
tions in the upper and lower zones, 


(4) Closure Coefficient, IRgnatavich (N.K. Ignatavich) was the first to 
introduce the hydrogeological closure concept. But his introduction of 

the concept was based primarily on geological indices, and failed to con- 
vey it with coefficient values. On the basis of Ignatavich's hydrodynamic 
zoning, Sulin came up with hydrochemical characteristics, but likewise 
failed to express the concept in concrete terms. Gatalbekii (M.A. Gatalb- 
skii) further developed Ignatavich's hydrodynamic zoning theory, i.e. the 
ratios between the salinity values (mg per liter) and depthe of waters 

in test layers. When Gatalbskii's method is used in computing closure 
coefficients, at a certain depth, salinity increases begin to fall behind 
depth increases; thus, in a closed structure, the closure coefficients 
decrease with depth, which does not conform with the objective environment. 
Based on the consistent enrichment of bromine as it increases with depth, 
Krotova (V.A. Krotova) came up with "bromine gradient," i.e. the quotient 
resulting from the division of bromine contents (mg per liter) by water- 
bearing bed depth (meter). For the sake of convenience in application, 

the quotient is multiplied by 100. As the bromine contents tend to be low 
in land facies oilfield waters, the application of bromine gradient is 
somewhat limited. Based on our study of the vertical variations of differ- 
ent types of oilfield waters, our way of computing the closure coefficients 
is by dividing the ionic combination variation coefficients into the 
logarithm of chlorine contents (mg equivalents per liter). The variation 
patterns are shown in Figure 4 and Table 2. 


(5) Some chemical characteristic values. In the early stages of oilfield 
water formation or during the period of absorbing external supplies, from 
the relatively high contents of such alkali earth metals as carbonates and 
sulphates to the formation of oilfield waters, alkali metal chlorides were 
predominant and saturation sedimentation of carbonates and sulphates occurred 
in between. Schoeller used the formulas SO, x Ca and (HCO3+003)2 x Ca 
to determine the relative saturation of sulphates and carbonates, which, to 

a certain degree, is of significant value in specifying the characteristics 
of oilfield watere in our country. 











The arbitrary value of 70 forV/S0, x Ca is used for indicating that an oil- 
field water is nearly saturated with sulphate. China's oilfield waters 
generally have a low value (Table 2), except for high saturation point of 
sulphates is one of the features of oilfield waters in our country, which 
conforms with the low-sulphate/high-paraffin characteristic of China's land 
facies crude oil. This was caused by the presence of metallic ions in 
water, and H28, which had been produced by bacterial reduction, captured 
Fe**, Cu zZn**, etc, thus resulting in the precipitation of metallic 
sulphates into the rock layers. 
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In sea facies oilfield waters, 3/ (HCO 4+00 )* x Ca generally exceeds 7, 

In the case of Chinese oilfield waters, the value is even higher, aver- 

aging over 12, which shows that the oilfield waters in our country is 

characterized by relatively high carbonate saturation. Generally speak- 

ing, the value of YNa gradually reduces as salinity increases. Thus, 
YMg + Wa 


{t is relatively high in low chlorine and medium chlorine waters, and very 
low in strong chlorine water (Table 2), which reflects the direction of the 
water absorption/exchange process. But as the salinity continues to in- 
crease, the value also increases. According to foreign reports, in the 
case of sea facies oilfield waters, the value begins to increase when 
salinity reaches over 210 grams per liter (roughly equivalent to 6300 mg 
equivalents per liter). In China's oilfield wateys, it begins to increase 
at about 4000 mg equivalents per liter. This pute the mean value for high 
chlorine water at 127.72. 


Besides, the above ratio also reflects the influence of diagenesis on 
hydrochemical composition. This is because diagenesis causes the Mgt and 
Ca** in water to increase, causing a relative drop in the ratio. 
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APPLIED SCLENCES 


CALCULATING PRESSURE DISTRIBUTION ON FLAT HEADED REVOLVING BODY 
Wuxi ZHONGGUO ZAOCHUAN [SHIPBUILDING OF CHINA) in Chinese No 68 Jan 80 pp 1-7 


[Article by Cen Changyi [1478 7022 5939) and Meng Zhaoyin [5536 3564 1377): 
“Calculating the Pressure Distribution on a Flat Headed Revolving Body") 


(Text) Abetract 


This article discusses the use of a series of axisymmetrical vortex rings 

to simulate the nonviecous, incompressible axisymmetrical circumfluous flow 
about a flat headed revolving body and establishes the Fredholm integral 
equation of the firet kind satisfied by the distribution of velocity over 
the surface of a flat headed revolving body. A numerical method to solve 
the equation and some numerical examples are also given. The results thus 
obtained are discussed and compared with related experimental data and other 
theoretical results. 


(1) Introduction 


There are many methods to calculate the distribution of pressure of non- 
viscous, incompressible axisymmetric flow on ordinary round-headed or 
pointed axisymmetric revolving bodies. Among the many methods using inte- 
gral equations, most utilize axial distribution of singularities to treat 
the problems and reduce the problems to an integral equation of the first 
kind which hae a relatively simple function form. But, this kind of physi- 
cal model cannot be used to describe the circumfluous flow about a flat- 
headed body. The circumfluous flow about a revolving body must be simu- 
lated by the distribution of surface singularities. Among the methods of 
simulating the distribut of surface singularities, the more well known 
are the standard progr of McDonnell Douglas of the United States and 
similar programs of Duffanlt and Henshaw of Canada.“ They all use the 
source ring to simulate the circumfluous flow about a revolving body. 
Britain's Vandrey uses a series of coaxial vortex rings as a substitute 

for the revolving body. Britain's Vandrey uses a series of coaxial vortex 
ringe as a substitute for the revolving body and has established the inte- 
gral equation satisfied by the distribution of the surface velocity of the 
revolving body. Kershaw’ proposed a numerical method specifically to solve 
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the integral equation established by Vandrey. Yet, all of these various 
methods that can describe the circ unfluous flow about flat headed bodies, 
treat the problem as e Fredholm integral equation of the second kind and 
let the normal velocity of the eurface of the body to equal sero to satialy 
the boundary conditions. Compared to the integral equation of the firaet 
kind, the kernel function is more complex and the demands on computational 
capacity te rather large. Although this report aleo uses a series of vor- 
tex ringe in place of the revolving body, the boundary conditions are 
eatiafied by letting the flow function of the surface of the body equal 
zero, thue reducing the problem to a Fredholm integral equation of the 
firat kind satiafied by the distribution of velocity. The numerical method 
that gives a solution to thie kind of integral equation and when written 
ae a computer program cn be used to compute the surface or the pressure 
distribution on a flat headed axisymmetrical revolving body. 


(IL) The Integral Equation that Ie Satisfied by the Distribution of Surface 
Velocity of a Flat-Headed Revolving Body 


Examination of fixed constant, incompressible axisymmetrical circumfluous 
flow about a flat-headed revolving body is shown in Figure 1. A cylindri- 
cal coordinate system (x, y, @) is used. Because the flow is axisymmetric, 
the flow is unrelated to @. Let the x axis be the axisymmetric axis, and 
the (x,¥v) plane be the meridian plane. 


a sss = 








Figure 1. Axisymmetric circumfluous flow about a flat headed revolving body 


Imagine pulling the object away and allowing the space previously occupied 
by the body to be filled by a stationary fluid. Since the velocity of the 
fluid inside the boundary is V«0, while the velocity of the fluid on the 
boundary of the object is V*U, the boundary surface of the object becomes 
the plane of discontinuity of the velocity of the fluid, and the discon- 
tinuity of the velocity of the fluid forms a vortex. Since the flow is 
axisymmetric, the vortex plane can be regarded as composed of a series of 
coaxial vortex rings. The intensity of the vortex is the jump of the 
velocity through the vortex plane. Physically speaking, TM = -U.4 
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Let the flow function at any point (@, q) on the surface of the body 
under an even on-coming flow of Ua = | be Wa , then 


Yee,” (1) 


The position of the center of the circle ie x, the radiue ie y, and the 
flow function f tateses by the single vortex ring of intensity P at point 
(6 , 9) on the eurface of the body is: 


wee PMR cay bead] (2) 


where K(k) and E(k) are the complete elliptical integrale of the firet and 
second kind respectively, and k is the modulue of the elliptical integral: 


‘- ee 

Y* NTO TIT (3) 
Let be integrated over the surface of the entire body of the object, 
then, the flow function y = [ ¥.do at point (@, 9) of all vortex ringe 


can be obtained. Here, de is the length of the differential arc of the 
meridian. 


At any point on the boundary surface of the body, the confluent function 


¥. produced by the even on-coming flow and the series of vortex rings 
should equal zero to satisfy conditions of nonpermeability, i.e., 


= b.+ [odo=o (4) 


Inside the boundary surface, the condition of sero velocity of flow is 
naturally satisfied. 


Substituting (1) and (2) into (4) and noting that P © -U, we have 


[i Kco, #)U(e)dom ine) (5) 


This is the Fredholm integral equation of the first kind satisfied by the 
distribution of surface velocity of a flat-headed revolving body in axi- 
symmetric flow. In the equation, P is the rear stationary point of the 
revolving body, arc length GP is the semicircumference cross section of 
the meridian, @ is the integral variable, s is the integral parameter. 
All of them are the arc lengths along the meridian from the front station- 
ary point. The kernel function Kio, 8) is 
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KC, edeX "1B cay bead] (6) 


(Lil) Numerical Treatment of the Integral Equation 


Por a given flat=headed revolving body, we can solve the integral equation 
(5) ueing finite summation to approximate the integral terme of the equa- 
tion, In thie way, the integral equation can % aubetituted by a set of 
linear algebraic equations. However, when x «= & , the modulus of the 
elliptical integral K = 1, the complete elliptical integral of the firet 
kind has a logarithmic singularity, and the integrated function tends to 
infinity. Thus, the elliptical integral cannot be approximated by ordinary 
integral formulas, and it muet be given especial treatment. In addition, at 
the corner of the flat=-headed body, the curvature of the geometric contour 
line of the body and the change in the velocity of the fluid are violent. 
Large values of velocity and pressure peak occur. In the circumfluous flow 
about euch bodies, the results that people are most concerned about are 
often the magnitude and position of thie peak value. Obviously, thie is 
much more difficult than the problem of ueing axial distribution of singu- 
larities to treat ordinary round headed revolving bodies. Therefore, care 
must be taken in numerical treatment. 


To facil tate numerical computation of the elliptical integral, the kernel 
function can be rewritten ae 


K¢, (ye CEDTOEIF I # Decay ncn 


Then the integral term in equation (5) is divided along the meridian into 
two spaces: (0,A) and A,P), i.e., 


Jo xce, 1)U(o dom [*K(o, 1 )UC@ dot {7 KC 0, #)UCo do (7) 


The positions of A and P are shown in Figure 1. Point A is the upper 
endpoint of the radius of the flat-headed body and is aleo the starting 
point of the eide surface of the cross section of the meridian. Point P 
is the rear stationary point. 


The firet term on the right side of equation (7) corresponds to the flat- 
headed portion of the revolving body, where x = 0, o@ = y, thus 


[exce, #)u(o)do= {*KCy, s)UC¥)dy 
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The second term on the right eide of equation (7) corresponds to the side 
surface portion, Were, x*x (@), y = y (@), and do = dx/cos@ where 4 ie 
the tangent of the meridian and the angle between the tangentof the meri- 
dian and the axial line of the revolving body. By nondimensionalizing all 
linear measures against the total length of the revolving body, noting that 
x = 0 at point A and considering cos @ as a component of the kernel function, 
we have 


{Keo H)UC@ dom [KC x, BUCH de 


vhere Kicw, gy M68. AD 


To approximate the integral term in the above equation, the entire integral 
apace ie divided into n subspaces, where the flat-headed portion is divided 
into m equal subspaces. In the part of the side surface where x 0.25, 
the geometric shape of the body changes relatively greatly. Since this 
part is aleo connected to the flat-headed part, the change in velocity is 
extremely violent. Therefore spacing of the subspaces must adapt to this 
situation. For thie we divided thie part into 20 unequal subspaces and 
the terminal pointe of each subspace are: 


0.0125( i —~m) 


* aofo.s{1 C=) imei, M2, om, m+20 (8) 





In the range of 0.25@x@1, there are (n - m - 20) equal subspaces. Let 
the velocity U of the fluid in each subspace be a constant, then the con- 
trolling points of the velocity to be calculated are the midpoints of each 
subspace, i.e., where x * 0 on the flat-headed part: 


= Ort Zed iw), 2, «) m (9) 
and on the side surface 
t,= (4 tara) i =-m+ 1, m+ 2, oo r (10) 


In this way, the integral term in equation (5) becomes 


[{ KCo, #)UCe dom YU, J} KCo, #)d0 


jel 


jel 
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The integral in each of the subspaces 
aT) ; 
hey, {’ AC, ‘ dil 


yt 
ie treated differently according to whether it contains a normal subspace 
in which « 4 (Qo ..,0r te @ eingular subspace in which xs. The 


following method of treatment ie similar to the method of treatment of the 
intensity about a source ring by an integral equation of the second kind 
expounded in reference (6). 


In a normal subspace, the function being integrated is continuous and 
ordinary integral formulas can be applied directly to perform numerical 
integration. Here, the Simpson integral formula has been used for the com- 
putation. The required values of the physical shape and other geometric 
parameters are obtained from the interpolated values of the function of the 
sample strip. Depending on the magnitude of the moduli, different series 
expansion formulas are used for the elliptical integral in the integrated 
equation so that both the numerical precision of the elliptical integral 
and the rate of convergence of the series can be taken into consideration. 


When K’ 0.80, we have 





ni } ' 13\,, (2m —1)n)' PS can 
K rie(p yeh) tied | aa, " (1) 
* { ) i*. 3 , (an a 11)’ ee — #8 
k asi) ial 2° ' — of git a ‘ a et J 28 -) (12) 





When x? > 0.80, an auxiliary modulus K' is introduced, x"? *l- x’, and 


we have 


Koiny +(3) (0 ak* (ra) e t-te = Bw 


EE) (eh teste are 0” 
yous (i e- a a ‘ i (ey -_ it ) ae 
6 (I - i"? “44 2) pine (14) 


Reference to the series expressions (11)-(14) of the complete elliptical 
integrals of the first and second kinds can be found in reference 7. 


In the singular subspaces, the complete elliptical integral of the first 
kind has a logarithmic singularity when x = &. The integrated function 
tends toward infinity. However,when x ——? 0, } im (x + lgx) - 0. 


Therefore, the integral is integrable but it has to be approximated and 
estimated. 
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Figure 2. Singular subspace 


The use of a frustrum of a cone with ite top cut off to approximate and 
substitute for the shape of the revolving body inside the singular gub- 
spaces is illustrated in Figure 2. Let the velocity control point @* 0, 


“ * constant, x= icosa, )* 14i-sina, the nondimensional length 


the half width of the subspace is h, and @ is the arc length from = 0, 
then 


Pe -- —.F = = xt + .-% x na:-X+X “s 
“ss aya rier it = “(1+ {sno e . ~)" 
. a(t rane a+ (sate “err (15) 
0/1 +: PCA sina 2 xX +X) 
in-5--* “In 
af x 
“Inge que: x+UG- jain Xt fin a X44 (16) 


Substituting equations (15) and (16) into equations (13) and (14) we can 
obtain the approximation equations for K(k) and E(k), and by expanding 
the series corresponding to other factors of the integrated equations and 
noticing that the integral space is the symmetric space (-h, h) and the 
integrals of odd and even functions inside the symmetric space, we can 
obtain the series expansion formula of the kernel function inside the 
singular subspaces as follows: 








On the aide saurface we have 


hays Teco at | +(4- - 8 5a mt jin( =! )+ gdintay: =a} (17) 


oath... 


where hy “FN, cos _ 


and on the flat headed part, we have 


‘ y Fie. (144) 
hy, ‘ : ‘ i. 1), (; )+ 8 a i} (18) 


where hy Jt My 
2% 


Simply speaking, we have converted the integral equation (5) satisfied by 
the distribution of velocity into the following group of linear algebraic 
equations for solving the pressure distribution on the surface of the flat- 
headed revolving body: 


y\ by Uy 23 i711, 2, # (19) 


j=) 


The matrix coefficients ky, of normal subspaces where i # j can be deter- 
mined by approximation using Simpson's integral formula. In singular sub- 
spaces where i = j, equations (17) and (18) age used to estimate the matrix 
coefficients. Then we use Landweber's method’ of repeated substitution to 
solve the group of linear algebraic equations. 19 In accordance with the 
symbols we have used here, the formula of repeated substitution is: 


Vout Unt — a | i » him) 
j 
Uw in / » hey 


where m is the number of times of repetition. 
The solution of the group of linear algebraic equations directly gives the 
distribution of the velocity U(x). Thus according to the Bernoulli theorems, 


the distribution of pressure on the surface of the flat-headed revolving 
body is: 


Cy x)=1 -U% x) (20) 
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(IV) Numerical Examples 


The above method of numerical treatment wae written into a computer program 
and calculations were done for three flat-headed revolving bodies. 


The results for Model (1) can be compared with data of wind tunnel pressure 
teats of that model. Models (II) and (III) are the objects (II) and (IIT) 
atudied by Kershaw in Reference (3). The numerical values of the P shapes 
of the heads of the three models are listed in Tables 1-3. All linear 
measures are the values of nondimensionalized greatest radii of the body. 


Table 1. Values of the Shape of the Head of Model (1) 
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Table 2. Values of the Shape of the Head of Model (II) 


Oe 


—- = | SS —— = —-_ _— -. - ee ee - -_ 
! ; | 
0 | 6 008) 0.146 0.209) 0.500 0 750! 1.00) 1.00) 2.00) 250] 9.00] 90/400 Hoo] so 6.00 


| 
¥ | 0.609] 0.601] 0.ns4' 0.902 1.00 | 1.00| 1.00] 1.00] 1.00 | 1.00 | 1.00 | 1.00 | 1.00 1-00 | 1.00 | 1.00 
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Table 3. Values of the Shape of the Head of Model (III) 
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The results of calculations are plotted in Figures 3-5. In the figure, 
the horizontal coordinate x in the first quadrant is the axial distance 
nondimensionalized against the total length of the revolving body as the 
characteristic length. The horizontal coordinate (y -y) in the second 
quadrant corresponds to the flat-headed part, where y is the radius of 
the flat head. The origin of the coordinates (y,-y) £0 corresponds to 
the connecting point of the flat head and side surface, i.e., point A 
shown in Diagram 1. The point (yo-y) = y, corresponds to the front sta- 
tionary point, i.e., point 0 in Figure 1. 


Figure 3 also shows the results of the wind tunnel pressure test of Model 
(I) conducted at the 708 Institute. The model was 2 feet long. The ex- 
perimental data was provided by Comrade Qian Zaidi [6929 0961 2769] of 
the 705 Institute. Models (II) and (III) do not have experimental data. 
The figure shows the results of Kershaw's theoretical calculations? for 
comparison. 
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Figure 3. Linear shape of the head Figure 4. Linear shape and distri- 


and distribution of bution of velocity of 
pressure of Model (I) Model (II) 
Key: * + computed points of this Key: * + computed pointes of this 
article article 
x values measured in wind x computed ppcate in 
tunnel test reference 


(V) Conclusion 


It can be seen from Figure 3 that for model (I), the computed pressure 
distribution and the experimentally measured pressure distribution coin- 
cide. For Model (II), the computed results of this article and of refer- 
ence 3 are also basically the same. But for Model (III), the peak values 
of velocity calculated by the two theoretical methods differ to a larger 
extent. However, qualitative comparison of the magnitudes of the peak 
values of velocity of Model (II) and Model (III) and the foreward or back- 
ward leaning positions of the greatest velocities show that the computed 
results of the two theories are entirely consistent. Due to a lack of 
sufficient experimental data, the accuracy of the calculations of the 

two theoretical methods cannot be compared qualitatively. Of course, the 
computed results of this article and the data of the wind tunnel pressure 
test of Model (I) coincide very satisfactorily. But in treating objects 
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Figure 5. Linear shape of the head and distribution of velocity 
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such as Model III which have a flat head of both a relatively large radius 
and curvature at the corners, the peak values of velocity are especially 
large, and numerical errors easily occur. Therefore, experimental data 
of only one model cannot fully evaluate the accuracy of a kind of compu- 
tational method. 


Summarizing the above, we obtain the following conclusion: The qualita- 
tive results of the theoretical method of computation of pressure distri- 
bution over a flat-headed revolving body is at least reliable. The 
reliability of its quantitative results and the scope of its applicability 
still require more experimental data for further substantiation. 
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APPLIED SCIENCES 


SYSTEMS ENGINEERING, RESEARCH TECHNIQUES DESCRIBED 
Shanghai ZIRAN ZAZHI in Chinese Vol 3 No 1, Jan 80 pp 23-26 


(Article by Wang Huijiong [3769 1979 3518], Yunnan Provincial Office of the 
Electric Power Industry: "Systems Engineering and Its Lines of Research") 


[Text] 1. The Basic Concepts of Systems and Systems Engineering 
A. What Are Systems and Systems Engineering? 


The term "system" is explained in various ways; below we summarize these 
explanations in two main categories. 


(1) A system is a combination of people, equipment and processes organized 

to achieve a unified purpose. It produces its effects on the basis of cer- 
tain principles. Its function is to accept information, energy and material, 
and in a certain time sequence to convert them into other types or levels of 
information, energy and material (including finished or semi-finished products 
made from materials). 


(2) A system is an ordered arrangement of material or abstract objects. 


On the basis of the first definition, we have various engineering systems 
and organization management systems; on the basis of the second, we have 
various natural systems and "systems thinking." 


Systems engineering is, as the name implies, engineering which deals with 
systems. Mechanical and electrical engineering are kinds of engineering 
which have machinery and electricity respectively as their objects, while 
systems engineering does not take any special area as its object, but spans 
all specialties and studies in general form the overall design and operation 
of complex systems in order to realize the optimal effect from the whole. In 
its initial stage of development, it aimed at rapid application of new scien- 
tific and technical achievements in engineering design itself. But starting 
in the 1970's, its applications merged with industrial engineering. A system 
is a combination of various equipment, persons and processes, and these three 
factors are also intimately connected with and interact with the external sur- 
roundings. Systems engineering studies the interactions and interconnections 
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of these avpects simultaneously at a given time. Another aspect of engine- 
ering is time-sequential relationships, and systems engineering studies the 
entire life-cycle of engineering, and studying the interconnections and 
interrelationships between the conceptual, planning, research, design, test- 
ing, manufacture, installation and utilization stages in an integrated fash- 
ion in order to achieve overall optimization of engineering and thus assure 
optimal ultimate quality of operation (utdligation) . Japanese investigators 
have extended systems engineering so that it transcends temporal and areal 
characteristics, making it an approach to overall quality management. Japan- 
ese investigators , and some Americans, trace the beginnings of systems engine- 
ering to Tyler's "Scientific Management" (1911). 


B, Tools and Techniques of Systems Engineering 


Because of the breadth of the subject of systems engineering, it has no fixed 
tools or techniques; systems workers use all tools which they consider appro- 
priate, and continuously apply new science and technology to new systems. In 
general, their tools and techniques, apart from the specialized knowledge 
used in the study of specialized systems, include: conventional mathematics 
(i.e. the mathematics taught in engineering colleges in this country and 

abrc ‘d up until the 1950's, including differential equations, Laplace and 
Fou .er transforms and the like), operations research (including linear pro- 
gramming, queueing theory, game theory, decision theory , statistics, plan- 
ning methods, optimization methods and the like), probability theory, mathe- 
matical statistics, numerical methods, computer applications, engineering 
logic (including symbolic logic), cybernetics, human engineering, modeling 
techniques, simulation, experimental technique, engineering economics, man- 
agement techniques, psychology and the like. 





C, The Central Aspect of Systems Engineering: Methodology 


Since systems engineering has the broad range of methods described above and 
must be used over @ great expanse of time and space, its central problem is 
that of a set of approaches and methods. Since the early 1960's, such works 
as "Systems Philosophy” and "Methodology of Systems Engineering" have appeared 
abroad. The main approaches of systems engineering are three: 


(1) It is necessary to establish a comprehensive outlook and not be led 
astray by partial or local phenomena, i.e. it is necessary to see the forest 
and not the trees. 





(2) Different kinds of systems may show points in common as regards their 
functioning, time sequence or structure. The most important common charac- 
teristic was enumerated above: different systems all engage in the trans- 
formation of information, materials or energy. 


(3) Different systems are all stratified. Their social value is determined 
by their structural position in the upper stratum. In order to understand 

the organization and characteristics of a system, it must be analyzed stratum 
from the top down, breaking it down into subsystems, sub-subsystems, components 
and parts, down to its basic constituent units: materials and forms (content 
and form). 
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In spite of more than 30 years of trying, it wae not until 1974 that a 
definition of systema engineering appeared in an American scientific and 
technical lexicon; but in his paper “Systema Research Methodology," given 
at the 1975 International Automatic Control Federation conference, Pierre 
L. Paurre resolutely held to the foreign viewpoint of the early period: 
"Syeteme engineering cannot be defined in a few phrases; it would be best 
to describe it in terms of the toole and methods it uses." Of the various 
types of methodologies, we will examine three. 


(1) Wall's methodology. The creator of the term “systems engineering, " 

A. D, Mall of the Bell Telephone Company (USA), proposed a three-coordinate 
apatial structure. The X axis is the “logic” axis and includes definition 

of the problem, system objectives design, system synthesis, system analysis, 
optimization, decision making, implementation and the like. The Y axis is 

the “time” axis and includes planning stages, drafting programs, systems 
research and development, production, installation, operation, renovation 

and the like. The Z axis is the “knowledge” axis and includes law, economics, 
medicine and other such fields. 


(2) The Chestnut method. Chestnut, of General Electric (USA), proposed a 
matrix method of expressing methods and tools. The columns include: the 
environment of the methods, organizations involved in systems engineering, 
planning and recording, formation and structure, value determination, prices, 
time, reliability. The rows include: energy, materials, information, model 
making, computation, control, probability and statistics, signals and noise, 
optimization, deviation and error, and the like. 


(3) In his book “Introduction to Systems Engineering” (Xitong gongchengxue 
daolun)], the present author included the concrete engineering employment of 
certain logical and union-of-opposites concepts such as abstraction (setting 
up of models), generalization, comparison, synthesis and analysis, inference 
and demonstration, cause and effect, content and form, chance and necessity, 
and engineering material and quality under the rubric ‘bystems engineering 
methodology.” 


D. Characteristics of the Objects of Study of Systems Engineering 


The objects of study of systems engineering are the optimal planning, manage- 
ment and operation of complex systems. They have the following character- 
istics and requirements: 


(1) Systeme are composed of different parts and many kinds of largely similar 
parte. They are assemblages of large numbers of working components. 


(2) The main working components of systems (including people) can manifest 
similar functions in different systems. 


(3) Systems are manmade and controllable by man, a statement which ignores 
natural systems, although in recent years the trend of foreign systems engine- 
ering has been to include natural systems. 
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(4) The components of systems interact with both other componente and the 
aurroundings. Their interaction is multiply etratified. Analyzing this 
interaction and suitably distinguishing the strata are important taske of 
ayntome engineering functional analysis, 


(5) Gystems engineering should be integral in nature. The parte are com- 
bined in order to make the system carry out overall purposeful optimization 
and produce the optimal output from a certain input. Making 4 combination 
of components into the best-adjusted synthesis is an important task of the 
synthetic function of systems research, 


(6) Gyetems are semiautomatic: people and computers perform their respec- 
tive proper functions in a system. This makes human engineering and computer 
applications into important fundamental aspects of systems engineering. 


(7) Systeme inputs are random, and as a consequence it is impossible to 
predict correctly the characteristics of a system at any given moment. In 
certain automated processes, although it is possible to predict the input 
rate, during the design there still exists the difficulty that it is impos- 
sible to predict changes in surroundings and starting materials precisely. 
This makes probability and mathematical statistics essential tools for work 
with systems. 


(4) Some systems have @ competitive nature, such as military systems in which 
one side tries to destroy or weaken the effectiveness of the other. This 
gives game theory @ rather important place among the foundations of systems 
engineering. 


Above | have summarized the characteristics of objects of study of systems 
research, as well as some ideas that systems engineering experts should have 
in mind when they study different systems. 


2. Temporal Background, Development, and Current Significance 


The development of any branch of science and technology has a certain temporal 
background and reflects the needs and possibilities of the age. For example, 
mankind first had to solve the problems of food, clothing and shelter, and 
accordingly mastered weaving, farming and building rather early. At the 
voginning of capitalism, in order to solve the problem of removing water that 
nad flooded coal pits, England in 1705 brought forth the Newcomen steam engine. 
in 1782 Watt made rather high-quality improvements in it, making it a new 
source of motive power. In the mid-18th century, the Aidisheng [phonetic] 
Institute was founded, bringing scientists from individual labor into collec- 
tive, cooperative research. The scientific research and application cycle has 
rapidly shortened. Starting in the 1940's, natural and applied science began 
to develop extremely rapidly in two directions: one was the development of 
fields with rather narrow specialization, such as polymer theory; the other 
was development in breadth and applicability to a wide range of subjects, as 
exemplified by cybernetics and dimensional theory. Systems engineering is in 
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the Jatter category. It originated because in recent years the scale and 
complexity of engineering had been increasing steadily and specialization 
had been growing, creating the necessity for intensified study of coordina- 
tion in the engineering field as 4 whole, Joseph J. Jerger gives the follow- 
ing simple definition of systems engineering: ‘Guided missile technology is 
the most complex area of military technology. It embraces almost 411 the 
physical aciences, and requires collaboration between a wide variety of 
apecialiste and highly trained engineers. In order to achieve good results, 
it ie necessary to have effective coordination and to provide the collective 
of engineers with technical guidance: this is called systems engineering." 
Although thie is @n extremely rough definition of systems engineering, it 
does reveal the temporal background of the emergence of systems engineering. 


Syeteme engineering had ite origine in 1930 when the American Leide [7191 
1795] Corporation developed the "systems approach” in developing television 
broadcasting. During World War I1, many operations research organizations 
furnished philosophical viewpoints and techniques (after the war, many opera- 
tione researchers went from the military into consumer industries). In 1946, 
the United States Air Force elaborated the "systems philosophy: concept at 
the Leide Corporation. In the early 1940's Bell Laboratories was the first 
organization to use the term “systems engineering.” In the 1950's and 1960's, 
courses in “engineering design and analysis” given at British, America and 
other universities aided in the development of systems engineering. In 1957, 
the first book entitled "Systems Engineering Handbook" appeared in 1965. Now, 
all scientifically and technically developed nations are engaged in systems 
engineering research which extends to every field. This is because in modern 
society, whose productive forces are highly developed, specialization and 
integrated cooperation are two inseparable aspects. In dealing with new com- 
plex subjects and requirements, traditional specialized engineering courses 
could not adapt. Accordingly, the development of systems engineering reflected 
the complex neede of the age. Currently this country is moving towards the 
four modernizations; when it stresses specialization in the physical reform, 
it must not neglect the other aspect of integrated coordination, for this is 
the best way to faster implementation of the four modernizations. 


4, How Should Our Country Develop Its Systems Engineering Research? 


In 1978, systems engineering was included among this country's key research 
areas. I have two personal suggestions for development of research and 
application of this field. 


A. The “systems engineering” method and viewpoint should be used to pursue 
systems engineering research. 


Section 2 of this paper discussed the methodology of systems engineering. The 
process of developing systems engineering research can be divided into three 
stages. The following circumstances must be borne in mind in these three 


stages: 
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(1) Defining the problem. It is necessary to analyze the environmental 
factors which will foster systema engineering research, Only by making a 
thorough collection of all kinds of foreign materials on systems engineer- 
ing dating from different periods can we resolve future conflicts of view- 
pointe in thie country on systems engineering. We should concentrate our 
etili tag syetems engineering manpower and effectively strive towards 
an objective, 


(2) We should formulate the objectives of employing “systems engineering." 
To develop systems engineering research successfully in this country, in 
addition to theory we have an urgent need to gain knowledge from practice 
and applications. In order to apply systems engineering, we must analyze 
this country's current situation and needs and formulate the objectives for 
ite application. On the basis of the current situation in this country, 
systems engineering will have @ broad area of application. The integrated 
departments in the state machinery, planning and design, management research, 
rational energy resource development, military affairs, electric power, poste 
and telecommunications, communications systems and the like a11 have extensive 
areas for ite application and practice. 


(3) Implement and develop planning. The PERT system can be used to determine 
and control objective and progress at all stages. 


B. We must overcome the traditional educational prejudice in favor of “spec- 
falication” and expand our field of vision if we are to correctly understand 
systeme engineering. 


During and after the World War Il, the interpenetration of various fields 
became the distinguishing characteristic of science and technology. Accord- 
ingly, Wiener, the originator of cybernetics, suggested: “If the difficul- 
tiee of biological research are primarily mathematical in nature, ten biolo- 
gists who have neglected mathematics will have only the same effect as one 
biologist who has neglected mathematics.” 


In hie “Dialectics of Nature,” Engels pointed out: “Every age's theoretical 
ideas, and accordingly this age's theoretical ideas as well, are a historical 
product. In different historical agres they have extremely different form, 
and accordingly also have extremely different content. As a result, the 

‘lence of thought, like any other science, is a historical science, the 
science of the historical development of human thought." (1971 Renmin Pub- 
lishers edition, p 27). If we understand the points above, if we understand 
the changes that have occurred across the length and breadth of science and 
technology worldwide since the 1940's and 1950's, we will be able to under- 
stand that the emergence of "systems engineering” is a product of the neces- 
sities of the age. Only when our thought can adjust to this circumstance will 
we be able to eliminate the prejudice of “specialization,” take a correct path 
of development and successfully pursue systems engineering research in this 
country. 
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APPLIED SCIENCES 


LARGE SCALE SYSTEMS, DECENTRALIZED CONTROL DISCUSSED 
Shanghai ZIRAN ZAZHI in Chinese Vol 3 No 1, Jan 80 pp 26-28 


[Article by Hu Baosheng [5170 0202 3932], Institute of Systems Engineering, 
Jiaotong University, Xian: “Large Scale Systems and Their Decentralized 
Control” ] 


[Text] 1. Definition of large Scale Systems 


large scale systems have already become a research subject to which scien- 
tists in many countries are paying serious attention. What is a large scale 
system? Thus far there is no precise definition which is universally accept- 
ed and is widely felt to be satisfactory. From the viewpoints and methods 
of expert discussions of the definition of large scale systems since 1974 in 
this country and abroad we can derive the following six categories: 


A. Simple avoidance of a definition and use of examples to indicate what a 
large scale system is. Reference 1, for example, cites seven examples 
including power networks, municipal communications networks, digital commun- 
ications networks and complex engineering systems as examples of large scale 
systems. 


B. Explanation of large scale systems by comparison with traditional small 
scale systems. Reference 2 points out that large scale systems differ from 
small scale systems in the following six ways: 


(1) more than one control organ and decision maker (organ) leading to the 
use of decentralized calculations; 


(2) the control organs use appropriate, different information, and may be 
in operation at different times; 


(3) the various control organs heve a need for coordination when in opera- 
tion, resulting in a multilevel stratified structure; 


(4) only aggregated (composite) and very imprecise models can be used; 
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(5) systems can operate in subordinative fashion or in a state of funda- 
mental contradiction, and accordingly there can be single-objective formulas, 
multi-objective formulas or conflicting-objective formulas; 


(4) dt may be more reasonable to use “satisfaction” tactics rather than 
optimization tactics, 


C. In terms of models, @ system whose input-output behavior cannot be under- 
stood except by simplifying and dividing into perenne modules or by aggregat- 
ing modular subsystems is a large scale system-. 


D. Across-the-board use of structural complexity to make the distinction. 

Ae pointed out by reference 4, the term “large scale systenl' applies to all 
control and information systems which are on @ large scale and have a complex 
structure; reference 5 takes a similar approach but adds the condition of 
numerous influences; reference 6 states that when a dynamic system has a cer- 
tain degree of complexity in terms of structure or dimensions it is a large 
scale system; reference 3 states that when a system exceeds the structural 
capabilities of a simple control system it is a large system, and so on. 


£. Distinetion through the opposing concepts of “partial” and "total." A. 
Ya. Lerner believes that the term "large scale system" is used in comparison 
with that of the ordinary partial system; a partial system (i.e. a small scale 
system) is a component of @ large scale system. 


F. Distinction in terms of whether the system involves (includes) human 
understanding, judgment and planning. Reference 7 states that in addition 
to large scale and complexity, a large scale system must include the man- 
machine factor. 


The present author believes that of the above definitions of a large scale 
system, some simply lay hold of one or a few attributes, some are too sweep- 
ing, and some add so many interpretations that they become too complex to 
win general acceptance. 


How, then, are we to define or understand large scale systems? 


in the author's view, @ large scale system can be defined as: a system of 
-nings (or links or subprocesses) with an intricate cause-effect relationship 
which during the deve nt of human history people have had to set up in 
order to handle social (e.g. war, economics, political, education and the 
like), production, scientific, technical, research and other such tasks. 
Moreover this system of things must also be subject to certain constraints 
and be encompassed by influences and interference from other factors. Our 


task is to study and grasp the overall processes of operation of these kinds 
of systems. 


The author believes that in defining a large scale system, we must take into 


account not only spatial, temporal and interactional size and complexity but 
also the fact that @ large scale system generally includes the intersection 
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and interpenetration of elements from several areas (particularly the eco- 
nomic and technical areas). Moreover, we must at all costs avoid being 
fettered or affected by systems concepts applying to the study of small 
scale systems and stemming from automatic control and economic mankgement. 
For example, the automatic control area generally deals with technical, 
engineering or physical systems, and the effects (or measures) imposed on 
systems are called “control”; while in the economic area (and in the social, 
political and other superstructures), the term "system" is not used, and the 
application of measures is called “management.” In reality, the terms "con- 
trol” and “management” have similar meanings, and it is only because of the 
fact that they come from different fields that the terms used differ. 


The difference between large scale and small scale systems is that: typical 
small scale systems generally only effect control of only one key factor (or 
parameter) of the whole ; and when they are expanded to control of several 
key factors (so-called “multivariate control systems") these systems have an 
essentially partial nature; and the thing controlled by large scale systems 
—— involve an index of the overall capabilities of the total system 
or @ combination of several indices), and it is generally necessary to take 
several control measures; the scale of systems can include whole plants, 
cities or countries, or even many thousands of plants, several countries of 
the entire world; the breadth of systems can encompass political, economic, 
production, science and technology, as well as tasks with different objec- 
tives in planning, design, construction, organization, management and control. 


2. What Name Should Be Given to the Science of Large Scale Systems? 


After studying the definition of large scale systems, the question which we 
naturally wish to answer next is what we should call the study of these large 
scale systems. People with experience in or an inclination toward automatic 
control work naturally advocate calling it "systems engineering.” Others 
consider that it is only a “way of thinking" and advocate calling it "systems 
methodology.” Still others believe that it is a technical science, while yet 
another group believes that it can only be considered an engineering techique. 
In addition, some advocate calling it “management science," or “decision- 
making science." To a considerable degree, these different suggestions 
reflect prejudices stemming from the historical development of the different 
sciences and technologies. Objectively, a true large scale system generally 
are interconnected and interact. The breadth and the interacting of the 

area encompassed by large scale systems naturally cannot be rigidly confined 
to purely engineering or physical large scale systems of purely management- 
type economic systems. At present a large engineering or scientific-technical 
system must involve various concepts and problems of the traditional manage- 
ment field, while a modern large scale economic or social system must also 
involve various phenomena and problems of rigid, “mechanical” systems, because 
these rigid systems, such as communications systems and electronic data 
processing systems, have already become fundamental tools of managers. Accord- 
ingly it is unnecessary for each party to stick to his own view. The problem 
is to further integrate existing knowledge and results from the traditional 


57 





control) and management areas, and while continuously implementing, summariz- 
ine and improving large scale systems, to create a fresh technical science 
of large scale systems which the writer considers might well be correctly 
called "system science." It may be thought that the “system science” which 
studies large scale systems is already taking shape. When we use the common 
knowledge of "systems science" to explain the practice of specific systems, 
we call it "systems engineering." 


The tasks to be performed by the “systems science" which studies the common 
problems of large systems can be classified in six large groups according to 
their character: (1) overall planning and coordination; (2) design; (3) 
management; (4) control; (5)'‘operation and maintenance (including construc- 
tion and the like); and (6). multiobjective gaming (multiperson game theory). 


The main content of system science is as follows: 


A. Structural analysis, modeling and recognition of large systems (all 
lumped together under the term “modeling"). 


B. Investigation of characteristic features of large scale systems such as 
stability, controllability, observability, degree of controllability, strength, 
sensitivity and reliability, including how to recognize and express these 
characteristics and methods of changing them. 


C. Optimization, suboptimalization, decision-making and rational control in 
large scale systems. Here control is used in the broad sense, including com- 
mon problems of carrying out tasks of different types in the above-mentioned 
six categories, such as multilayer stratified control of large scale systems, 
decentralized control, and various optimization methods. When existing linear 
and nonlinear programming, the maximum principle and dynamic programming, net- 
work chart methods (GERT, PERT and the like) and other optimization methods 
are extended to the study of large scale systems, they all come under this 
eategory. 


D. Modeling, simulation and solution of large scale systems. The main tool 
for modeling of large scale systems is the electronic computer, including 
digital and hybrid types. 


;. Decentralized Control of Large Systems 


Hitherto it has generally been believed that large scale systems have two 
basic types of structure, stratified and decentralized. Research on strati- 
fied systems began a little earlier and has been done in larger quantities. 
Reference 3 summarizes research results already obtained in the study of 
stratified systems. But the study of decentralized systems has lagged some- 
what behind and is less mature, go that it is relatively difficult to sum- 
marize existing research results’. Here we will give a simple introduction 
to problems of the control of decentralized large scale systems. 











Firat, why do we mention the necessity of decentralized control of large 
syntoms? What is the need to do so? This is primarily because objectively, 
large scale systems naturally involve geographical (i.e. spatial) expanse 
and dispersion. For these systems, artificial use of a centralized control 
scheme is completely irrational, and economically disadvantageous as well. 
Because of the increasing cost of investment in information transmission 
channels (amounting to as much as 50-60 percent of total control costs), and 
the resulting decrease in reliability of centralized control schemes. In 
reality centralized control schemes were a necessity only in the early days 
when computers were still relatively expensive. As large scale integrated 
circuit technology developed and computer costs fell, multilayered control 
systems embodying @ combination of centralization and decentralization became 
feasible, and this kind of multilayered structure reflected an objectively 


existing kind of multilayered structure in large scale systems. ~-nemical and 
steel associations are large scale systems of this type. But eality there 
is a type of large scale system which has an entirely decentra. -cd structure, 


exemplified by electrical power networks, municipal communications networks, 
digital communications systems, ecological systems, large scale economic 
systems and the like. For such decentralized-structure systems, the reason- 
able approech is clearly to use decentralized control. The appearance of 
cheap microprocessors and microcomputers provided a technical guarantee of 
their implementation. 


Second, what is meant by "decentralized control"? Decentralized control of 

& large scale system means using individual local control organs to control 

a large scale system according to the distribution of its subsystems. If 

all of the local control organs lack any information exchange, this is called 
completely decentralized control; but if there is partial exchange of infor- 
mation (main and key information) between the local control organs, this is 
called partially decentralized control. When there is an additional coordi- 
nating organ to coordinate the work of the various local control organizations, 
this is called multilevel control. Here we will take the control of the traf- 
fic sigmals at the intersections along Yan'an Road in Shanghai as an example 
to explain the nature of a simple kind of decentralized control. If the con- 
trol organs for the signals at these intersections were controlled only in 
terms of local conditions, it would be completely decentralized control, and 
if all of the control organs exchanged information on local traffic movements 
on the neighboring streets, this would be partially decentralized control. 

The general task of this kind of main-road traffic control is maintenance of 
normal free traffic flow with minimal passage time and waiting time, and thus 
minimal energy expended in waiting. To achieve this end, if we use a com- 
pletely decentralized control program, we must know the statistical laws 
governing traffic flow at different times of day, which means we must deter- 
mine a mathematical model for the signal throughout the day, after which we 
can use this model to formulate a control program for the system and the con- 
trol rules to be assigned to the individual partial control organs. It can 

be seen from this simple example that the more complete our understanding of 
the system and knowledge of the model, the more conducive to achieving optimal 
control design; and when a system cannot be precisely understood (or correctly 








modeled), completely decentralized control can only achieve suboptimality. 

As the model becomes coarser, to achieve optimal control it becomes essential 
to have the individual partial control elements exchange necessary informa- 
tion. Kut if we use the simplest completely decentralized control, under 
many ciroumstances we can still attain relatively good control effects. For 
example, Shanghai experimentally installed simple fixed time cycle control 
only at the intersection of Yan'an and Xizang Roads. Traffic flow levels 

at different times of day on the two streets were divided into 6-10 stages 
(on the basis of statistical data). For example, before 8:00 am every day, 
the green light was on for Yan'an Road for 40 seconds and for Xizang Road for 
30 seconds; between 8:00 and 11:00 am the light was green for Yan'an Road 
for 60 seconds and for Xigang Road for 50 seconds, and so on; after 9:00 pm, 
the green light on Yan'an Road was turned on b’ © sensor unit only when an 
automobile approached. Simply by using this experimental approach, the 
throughput of the intersection was increased by a third. At peak traffic 
hours, the waiting time for mechanical vehicles decreased from a4 maximum of 
4 minutes to under 2 minutes. It can be seen from this that by further imple- 
menting large scale system decentralized control at the main intersections, 
even more noteworthy results could be achieved. 


it. must be pointed out that decentralized control is not used solely in 
spatially and temporally decentralized large scale systems. Sometimes in 
apatially highly centralized systems, if the dynamic reaction times (or time 
constants) for individual control channels show large variations, decentral- 
ized controls can be applied to them. For example, the decentralized control 
approach can be adopted for pneumatic control surfaces for aircraft position 
and average speed, slow vibration modes, short-period modes, turning modes 
(preventing structural stress from exceeding the limit) and avoiding vibration 
peaks. 


4. Difficulties of Decentralized Control; Research Approaches 


Currently, in designing large systems with decentralized control there are 
many problems awaiting study and solution, some of the main ones are as 
follows: 


|. In circumstances where the number, structure and connections of decentral- 
‘zed control organs are not determined in advance, how can an optimal decen- 
tralization solution be achieved? New methods will be required for solution 
of this problem. 


'. Because of the nonclassical information structure of decentralized control 
(i.e. the individual partial control organs do not receive measurements and 
decision made by other control organs), there can arise two main difficulties: 
sending tactics and second-guessing phenomena. 


The problem of sending tactics means, in direct observation terms, that if 
any communications channel between decentralized control organs breaks down, 
if centralized theory is applied extremely nonlinear coding situations can 











arise in the other information channels. The dynamic system itself may have 
to function as a channel, but large scale system dynamics generally are 
poorly determined because of the extreme coarseness of the model, so that 
planning to use the system dynamics as @ channel to transmit the omitted 
information is meaningless in engineering terms. 


In second-guessing, if Karman-type [(Ka'erman 0595 1422 2581] wave filteri 
estimation of state variables is used, when a given partial ‘yells ne 
Karman wave filter is estimating some partial state variable, the estimated 
value not only is affected by the local control decisions, but also is con- 
trolled by the other decentralized control organs. Accordingly, this partial 
Karman wave filter strives to estimate the control signals sent by other con- 
trol organs, and these control signals in turn are dependent on this partic- 
ular Karman wave filter's best estimate of the state variable, so that a 
deadlock situation is produced. 


So far we do not know how to analyze and solve mathematically such problems 
as sending tactics and second guessing phenomena. 


C, When we have determined that a large-scale system is separable in its 
time scale or that the individual subsystems have weak dynamic coupling, we 
can employ decentralized theory to solve the problem of its decentralized 
ctructure., But when this is not the case (which happens often) the problem 
of how to select the structure of the decentralized system is as yet an un- 
solved one. 


D. The problem of modeling decentralized large scale systems is not as yet 
satisfactorily solved. 


To sum up, the theory of decentralized control of large scale systems has 
not yet been satisfactorily established, and many guestions and 4 large 
amount of work await systems scientists. Of the areas and topics which 
now most urgently require study, we may mention at least the following: 


A. Use of existing theoretical results and new concepts and methods to study 
approaches to the information and decision making structure in decentraliza- 
tion of large-scale systems. 


Bb. Kecearch on ways of modeling large scale decentralized systems and ways 
of simplifying the models, as well as ways of comparing models obtained by 
different methods. 


C. Analysis and simulation studies of the information channels and informa- 
tion of different decentralized control organs (such as information form, lag, 
random loss of effectiveness and the like), and consideration of the informa- 
tion channels as important components of the overall system, including the 
study of how to avoid nonlinear sending tactics and second-guessing phenomena. 


D. Investigation of the optimization of decentralized control systems (includ- 
ing static optimization and dynamic optimization and suboptimization of form), 
and of the theory and methods of rational control. 
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. Investigation of the control theory of decentralized large scale systems 
under random influences, 


’, Practical work in decentralized control of various types of large scale 
systems, accumulation of experience, summarization and improvement, discovery 
and creation of new concepts, theories and methods, 
Of course, it is also necessary for us to make an effort to rapidly master 
rovuilte that have been published abroad, to put them into practice and to 
catch up. 
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SCIENTISTS AND SCIENTIFIC ORGANIZATIONS 


COMPUTER CENTER ESTABLISHED IN NEI MONGGOL 
Beijing GUANGMING RIBAO in Chinese 11 May 8 2 


[Text] In order to develop computer use among the borderland minority 
districts, Nei Monggol has set up a computer center for the autonomous 
region in Huhehot. 


The Nei Monggol Computer Center was originally a computation station, 
preparation for whose construction began in 1975, with formal operations 
beginning in 1976. At the time, the Guiyuan Autonomous Region Office of 
Science and Technology was in charge of it. It focused on services, doing 
solely scientific and technical computations, and serviced a relatively 
Marrow area. Some time ago, in accordance with the requirement for plan- 
ning and coordination of the use of computers, the autonomous region's 
Committee on Science brought thoroughly into play the effective use of 
computers and changed the computation station into a computer center sub- 
ordinate to the committee. After establishment of the computer center, 
computer applications for the entire autonomous region were unified and 
coordinated; the previous exclusive service orientation was altered, and 
research and service were gradually made coequal. The scope of the ser- 
vice aspect is being expanded and for this purpose the computer center re- 
cently held a large-scale technical demonstration. 


After its founding, the Nei Monggol Computer Center, in cooperation with 
the relevant units, held more than 10 short training classes in Hohehot, 
Baodou and elsewhere and trained nearly a thousand technical personnel al- 
ready employed, extensively popularized computation terminology, program- 
ming and computation methods, and sent scientific and technical personnel 
to teach applied computer courses at workers' spare time universities. 
They also accepted specialized teachers and students from such institu- 
tions of higher education as the Nei Monggol University and the Normal 
Academy, Agricultural and Livestock Raising Academy and Forestry Academy 
for training, and arranged hands-on training for the computer terminology 
classes of the nationwide geological systems held by the Central Office of 
Geo logy. 
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SCIENTISTS AND SCIENTIFIC ORGANIZATIONS 


CHINA BIOPHYSICS SOCIETY ESTABLISHED 
Beijing GUANGMING RIBAO in Chinese 13 May 80 p 2 


[Text] The China Biophysics Society has been formally established. The 
inaugural meeting was held between 4 and 9 May in Beijing. 


Biophysics is a science which studies the physical laws of life phenomena. 
It is a product of the union of biological and modern physical theory and 
techniques. The development of research in this field will be important 
in furthering the development of fundamental biological and physical 
theory, solution of problems in industrial and agricultural medicine and 
national defense development, and accelerating implementation of the four 
modernizations. Research already underway in this country includes 
molecular biophysics, cell biophysics, radiation biophysics, functional 
biophysics, theoretical biophysics, biological information and control 
theory, the physical nature of biological organization, and biological en- 
gineering. 


Nearly 200 representatives of more than 80 units in this country partici- 
pated in the inaugural meeting. Bei Shizhang [6296 2514 3864] was elected 
director. The main session also reserved places on the board of directors 
for our biophysics colleagues from Taiwan Prevince, and will welcome them 
to the mainland part of our homeland for scientific exchange. During the 
meetings, the Third National Biophysics Conference was also held, and more 
than 300 technical papers were exchanged. The conference also altered the 
previous practice of having every paper read and increased the use of 
scientific wall newspapers to discuss this method of information inter- 
change, which enables the representatives to systematically read the papers 
which interest them and have free face-to-face discussion with their au- 
tvors, greatly enlivening the scholarly atmosphere. 
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ARCHITECTURE 


AUTHOR: SHUI Qingshao [451 3237 0508 
ZHAO Guangian | 6992 0385 61 
FENG Lifang | 7456 0448 “yy 
KU Lighen | 1776 7787 3791 
BAN Zhuo [ 3803 anos 


ORG: None 


TITle; “Commentea on the Countrywide Competition of Design Pro jects for Urban 
Houging (1 979)" 


SOURCE, Beijing JIANZHU XUMBAO [ARCHITBCTURAL JOURNAL] in Chinese No 2,Mar 80 
pp i+? 


Te? OF ENGLISH ABSTRACT; The countrywide competition of design pro jects for 
uroan housing jointly sponsored by the Architectural Society of China and the 
State General Bureau of Building Construction was held from 30 Nov to 8 Dec in 
Beijing. Out of 151 projects submitted by 29 provinces, municipalities, and 
autonomous regions, 50 pro jects were awarded or recommended. The competition 
has reflected the following features: (1) Sufficient attention has been paid 
to satisfying the functional demands, such as good >rientation, through ven- 
tilation, natural lighting, and so on. Baloonies and built-in closete and 
storage cupboards have been provided. (2) Great care has been taken in rela- 
tion to the problem of standardisation eo as to raise the degree of building 


continuation of JIANZHU XUEBAO No 2, 80 pp 107} 


industrialigation. Most pro jects have employed unified or enlarged modules 

and not more than 3 to 4 parameters. (3) Many projects have attached importance 
to saving land. Triale have been made in enlarging the depth of the building 
and reducing frontage width. Moreover, attention has also been paid to the 
application of new technology and anti-seismic problea. 








AUTHOR: None 
ORG; None 
TITLE: “Develop Design Competition to Contribute to Residential Construction" 


SOURCE; Beijing JIANZHU XUBBAO [ARCHITECTURAL JOURNAL] in Chinese No 2, Mar 80 
pp 8-9 


ABSTRACT; The 1979 nationwide design competition of urban housing jointly 
sponsored by the Architectural Society of China and the State General Bureau 
of Building Construction produced 7 first prises, 13 second prises, and 30 
third prises, according to the announcement of 8 Dec 79, The Central Party 
is extremely concerned with the problem of housing for the masses. Aside froa 
the province of Taiwan, the Architectural Societies of 29 provinces, cities, 
and autonomous regione received more than 7,000 design projects in the com- 
petition, the greatest scale since the beginning of the nation. Out of these, 
the local societies recommended 151 designe to participate in the national 
competition. Winners of the first, second, and third prizes are given in a 
table in this paper. 


AUTHOR: LIN Jiang | 5259 3068] 
ORG; None 
‘ITLE: “Design of the White Swan Hotel” 


SOURCE; Bed jing JIANZHU XUBBAO [ARCHITECTURAL JOURNAL] in Chinese No 2, Mar 80 
pp 10-15 


‘> Of BNGLISH ABSTRACT: The White Swan Hotel is located to the south of Sha- 
mian in Guangzhou. The site, 600 meters in length and from 50 to 80 meters in 
width, is wrested from a former beach of the Zhujiang River through the building 
of a dike. Ite eastern part is left for landscaping and the rest is devoted to 
the hotel with a total area of 30, 000 square meters. The building group in- 
cludes a main block with an accommodation of as many as 1,000 guest rooms and 
ail those facilities, such as shops, a post office, a bank, and restaurants of 
various kinds, as well as an outdoor swimming pool, a gymnasium, etc. Now the 
piling of the main block is under construction. 

In the general layout, easy accessibility for motorcars and service 

vehicles and segregation of noise from the bustling streets have been sufficient- 
iy considered. The main block is placed on the northeastern part of the site, 
and post of the passengers can gain access to it by an elevated bridge which 
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leads directly to the east main entrance on the first floor. A north subsidiary 
entrance for ataff members 1a on the ground floor. 

The design adopts a combination of high-rise with low-rise buildings. The main 
block 1a of 25 stories, whereas the shops, restaurantes, lounges, convention rooms, 
etc, are housed in low-rise buildings, which are placed to the south of the main 
block and command a fine view of the Zhujiang River. Ancillary buildings con- 
taining service facilities and mechanical installations are concentrated on the 
northwestern part of the elite. 

The main block ie planned in the shape of a rhombus, with 40 guest room on each 
floor around the north and south sides and a lift and service core in the cen- 
ter. The vertical masse of the main block contraste strikingly with the low 
buildings and the horigontal approach to the elevated bridge. 

In the general layout, a system of traditional courtyard planning has been used, 
and the progression of spaces produces a rhythaic alternation of solids and 
voids along an axia through the narrow, oblong site from east to west. Around 
tne atrium, which is composed of a pond, rocks, and greenery, are arranged en- 
trance halls, restaurants, shops, and convention rooms. To the west of the 
rectaurants, there is a large-sized garden with a lake, lawns, and groves as 
well as pavilions and covered corridors. On the south ie a dike, planted with 
banyan trees, which forms a spatial transition between the garden and the na- 
tural setting. 


[continuation of JIANZHU XUBBAO No 2, 80 pp 10-15] 


In the design of the main block, the traffic lines of the guests and the 
service should never cross is thomoughly obeerved. Special attention has been 
paid to the application of traditional style in the interior decoration, such 
as using wooden lattice screen to subdivide spaces, 
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LIN Kaigqu | 2651 7030 2976 
QI Zhenya | 7871 2182 0068 


ORG: All of Beijing Municipal Construction Designing Acadeny 


AUTHOR; ZHU Shang 2612 1472 2164 
i Tess ] 


TITLE; “The People's Palace of the Republic of Zaire" 


say a Beijing JIANZHU XUBBAO [ARCHITECTURAL JOURNAL] in Chinese No 2, Mar 80 
pp 16-20 


TREAT OF BNGLIASH ABSTRACT; Situated in the new civic center of the capital Kin- 
ehasa, the People's Palace of Zaire was set up especially to cater to the needs 
of domestic and intemationai conventions as well as mass rallies. The site 
covers 15 hectares and the total floor area amounts to 40,000 equare neters. 

The palace was designed by Chinese architects in collaboration with the Kin- 
ehasa city planning departments and interior decorators from several regions of 
Zaire. The construction was completed in May, 1979. 

The palace stands on the comparatively high northern part of the site with an 
open space on the south, and faces a civic square and a main street 60 seters 

in width, The building employs a syametrical composition and combines with 
gardens and courtyards to form interpenetration of indoor and outdoor spaces, 

In the center of the internal square in front of the palace there is a foun- 
tain 45 meters in diameter with greenish mosaic pavement. In the fountain, are 
arranged 9 leaf-like plates, made of concrete syaboliging the unity of all 
nationalities of Zaire. The fountain ie installed with underwater color light- 
ing. Flanking the squeve are 120 flagetaffe and lawns as well as parking spaces 
for 500 limousines. 


“continuation of JIANZHU XUBBAO No 2, 80 pp 16-20] 


The palace is 185 meters long from east to west and 102 seters wide from north 
to south, with a total height of # meters. It is of 4 stories. in the center 
of the first floor, there ie a flight of 40-meter long granite steps, and a 
cvlonnade composed of 32 columns faced with white marble stands on « large 
terrace 5 meters in width and about 150 meters in length. On the east and west 
elevations the front and back wings are connected by covered corridors. All 
external walle are finished with white cement plaster in contrast with bluish 
ve ctical sun-breakers made of precast concrete. 

A spacious foyer 65 meters long and 25 meters wide leads to a convention hall 
with a seating capacity of 3,500. The second floor contains a 800-seat cinema 
and a 600-seat banquet hall on the east and west front wings respectively. An 
international convention hall accommodating 475 persons is on the third floor. 
Zaire has rich resources in copper. The gable roof of the palace is covered 
with copper sheets; in the foyer there are decorations made of bronse with 
designe in traditional st “¢. The capitals of the wooden columns in the cinema 
are made of black hardwoc sarved with geometrical patterns derived from ancient 
art. 
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AUTHOR: CHEN Dengao [7115 4098 7663] 
LIU Hongqing | 0491 1347 1987] 
LIU Kaiji (0491 7030 9dM 


ORG: None 
TITLE: “National Style of Arabic Yemen Architecture" 


SOURCE: Beijing JIANZHU XUBBAO [ARCHITECTURAL JOURNAL] in Chinese No 2, Mar 80 
pp 21-25 


ABSTRACT: Toward the end of summer and the beginning of autuan last year, the 
authors accepted the job of designing the international conference building of 
Yemen Arab Republic. They went to Yemen to gather related data and gain . 
understanding concerning the love of the local people for architectural style. 
The data collected include a portion concerning local ancient structures and 

a portion conceming aodern structures. On the basis of these data, thie paper 
atteapte to introduce a preliminary analysis of the architectural characteristics 
and the process, intended by the authors,to absorb the traditional architec- 
tural style in the attempted design. This paper includes many photos depicting 
existing buildings of traditional as well as modern styles and 2 views of the 
semi-finished design of the international conference building proposed by the 
authors. 


AUTHOR: LIU Zhenya [0491 2182 0068] 
ORG: Xi'an College of Metallurgy and Architecture 
TITLE; “Some Problems of Small and Medium-sised General Hospital Design” 


~~ Bei jing JIANSHU XUBBAO [ARCHITECTURAL JOURNAL] in Chinese No 2, Mar 80 
pp 26-31 


ABSTRACT: In the process of compiling the book SHAANXI] ZONGHR YIYUAN JIANZHU 
[SHAANXI GENERAL HOSPITAL ARCHITECTURB |, the author carried out a survey of 
more than 20 general hospitals in the province of different scales constructed 
in the past few years. In order that the research may be of help for future 
designing work, problems leagned during the survey are discussed in the paper. 
These problems concern mainly designe of the department of radiology and the 
department of surgery in emall and medium-sized hospitals with 300 beds or 
less. 


69 








AUTHOR: XU Qlengsheng [1776 1730 3932] 
ORG; None 


TITLE; “bmancipating the Mind and Flourishing Architectural Creation" 


+" Beijing JIANZHU XUBBAO [ARCHITBCTURAL JOURNAL] in Chinese No 2, Mar 80 
pp 32- 


ABSTRACT; Early in Dec 79, 2 symposiums on design ideas and problemas were 
sponsored by Shanghai Architectural Society. Discussions centered upon the 
subject of “emancipating the mind and flourishing architectural creation. ' 

The participants of the symposiums appeared to be in agreement on the follow- 
ing: (4) In order to emancipate the mind, it is necessary to distinguish right 
from wrong. Several cases of persecution of architects by the gang of four 
are cited to demonstrate the confusion between right and wrong in the past. 

(2) In order to let hundred flowers bloo , it is necessary to have democracy. 
The problem of right and wrong in arts and sciences should be resolved through 
free discussions among artiste and scientists. (3) In order to raise the level 
of designing, it is necessary to have correct ideological guidance. All agreed 
to implement the policy of ‘practical, economical, and paying attention to 
aesthetics when conditions permit’ but objected to all forms of unfounded 
criticisms suffered by architects in the past. 





AUTHOR: CHEN Shimin [7115 0013 3046 | 
ORG: None 
TITLé; “National Form and Architectural Style” 


SOURCE; Beijing JIANZHU XUBBAO [ARCHITECTURAL JOURNAL] in Chinese No 2, Mar 80 
pp y- 39, 62 


™.XT OF ENGLISH ABSTRACT: In the process of creating new architectural style, 
what attitude should be taken towards the Chinese inherent architectural tra- 
dition is a knotty problem often encountered by the architect. ‘National form’ 
has long been habitually used to replace the ancient architectural tradition 

and ite unique style, and sometimes ‘national form’ has practically become the 
ma jor criterion in determining the finalieed design project of some large-sized 
public buildings. This article deals with some problems concerning ‘national 
form’ such as (1) can it represent the Chinese architectural tradition? (2) 

Does it meet the needs of modern architecture? (3) How to develop national style? 
and 80 on. 
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(continuation of JIANZHU XUEBAO No 2, 80 pp 3-39, 62] 


The writer holds that it ie unsuitable and unscientific to regard the so-called 
‘national form with ite characteristics of large glased-tile roofe and axial 
symmetry as the representative of the Chinese architectural system. The cha- 
racteristice of the Chinese classical architecture are many-sided. Apart froa 
ite elegant form and unique etyle there are many characteristics which belong 
to the essence of the Chinese architectural heritage, such as diversified methods 
of organising building groups, the wide application of standardisation to 
individual buildings, the shifting and flowing effect of spaces, the combina- 
tion of architecture with natural setting, as well as the unique finesse of 
landscaping and gardening, varied techniques of decoration and eo on. There- 
fore, in searching for the right way of inheriting tradition and creating new 
national style, it is necessary to make approach to the problem in all ite 
aspects. 

The writer has concretely analyzed and evaluated some large-sized public build- 
ings set up after liberation, including the Chinese Arte Museum and the Na- 
tional Cultural Palace in Beijing, the Friendship Theater in Guangshou,and 

and the Hangzhou Theater by the West Lake. He has aleo mentioned those senall- 
sized public buildings, such as exhibition halls, hotels, restaurantes, tea 
houses, etc. which have successfully employed vernacular idioms both in design- 
ing general layout and spatial composition and in using locally available 
building materials and traditional construction technique. 
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AUTHOR: None 
ORG: None 
TITLE: “Selected Design Projects for Urban Housing (Continued)" 


SOURCE; Beijing JIANZHU XUMBAO | ARCHITECTURAL JOURNAL] in Chinese No 2, Mar 80 
pp 40-42, 9 


ABSTRACT; Drawings and specifications of design pro jects submitted by archi- 
tecta in provinces of Hebei, Henan, Anhui, and Liaoning that won prises in 
the national competition are selected and reproduced in the paper. 


AUTHOR: HE Yechen [0149 2814 5256 | 
ORG; None 


TITLE; “Evolution of Marketplace and Residential Quarter in the City Planning 
System of Tang and Song Dynasties" 


SOURCE: Beijing JIANZHU XUEBAO [ARCHITECTURAL JOURNAL] in Chinese No 2, Mar 80 
pp 43-49 


TEXT OF BNGLISH ABSTRACT; In the literature of Chinese ancient city planning, 
the term Shi means commercial district or marketplace, and Fang residential 
quarter. This article deals with the evolution of Shi and Fang in the city plan- 
ning system of Tang and Song Dynasties. The writer has cited some famous an- 
cient cities such as the Tang capital Changan (today's Xi'an) and the Song Ca- 
pital Kaifeng (then known as Dongjing) and Lin'an (today's Hangzhou) etc. to 
elucidate his views. He points out that Changan is a typical example which ea- 
bodied the principles of ancient Chinese city planning system. In Changan, a 
north-south thoroughfare divided the southern part of the city into two parts, 
each with a busy market, Shi. All the workshops and Dusiness firms were total- 
ly concentrated within them; the Kast Market had thousands of shops belonging 
to 220 trades. Fang, the residential quarter, was generally surrounded by 
streets running north-south and east-west and was enclosed with walls. 
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(continuation of JIANZHU XUKBAO No 2, 80 pp 43-49] 


Since the middle period of Tang Dynasty (618-907) commerce had grown with agri- 
culture and handicrafts. More trading necasitated the expansion of market. In 
and other big cities this period saw the a of shops establish- 
ed in residential quarters. During the later pe of the Northern Song Dy- 
nasty (960-1127) there was no line of distinction between market and residential 
quarter-an indication of the thorough destruction of ancient city planning sys- 
tem, And the capital of Southern Song Dynasty (1127-1279) Lin'an was in fact 
a completely new-type city. 
In the writer's view, the evolution of market and residential quarter in the 
Tang and Song Dynasties is a key problema in studying the history of Chinese 
city planning systea of froa 7th to 13th centuries. 


AUTHOR: ZHOU Buyi [0719 0592 7328] 
ORG: Department of Civil Engineering, winghua University 


TITLE: “Comments on Some Famous Buildings of the 70's in Europe and America 
(Continued )” 


~y" Beijing JIANZHU XUEBAO | ARCHITECTURAL JOURNAL] in Chinese No 2, Mar 80 
pp 50-62 


ABSTRACT: This, the concluding installment of the paper contains the following 
chapters: (6) The World Trade Center and the Sears Building -- the Tallest 
Buildings of the a in the 70's; (7) Designing of the Modern Apartment and 
Office Complex, La Defense in Paris; (8) The National Library of Berlin, West 
Germany, designed by Hans Scharoun; (9) Helsinki Conference Building of Finland, 
designed by Alvar Aalto; (10) New Architectural Ideas and Products: the tech- 
nological school, the brightness school, and the post-modernism school of 
architects and their representative works awe analysed and discussed. 
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AUTHOR: None 
ORG: Designing Division, Huaibei Bureau of Mines 


TITLE: “Arehitectural Record: The Dining Hall and Auditorium of Huaibei 
Bureau of Mines" 


SOURCE; Beijing JIANZHU XUBBAO [ARCHITECTURAL JOURNAL] in Chinese No 2, Mar 80 
p 63 


ABSTRACT; Inthe pase, in designe of the equare or mall of coal mining indus- 
tries, the dining hall and the auditorium are often separate structures, which 
occupy more land, consume more capital investment, and require more underground 
plllara to protect the foundation, For overcoming these shortcomings, an 
attempt was made to design a combination structure for the dining hall and the 
auditorium of the Huaibei Bureau of Mines. Two dining rooms, with a capacity 
of serving one thousand persons are arranged on the first floor of the build- 
ing, with adjoining kitchen complex outside of the main building so that the 
smoke and odor will not spread to the auditorium which is located on the second 
floor above the dining rooms, The autidorium has 1,300 seats, equipped for 


stage plays as well as motion pictures. The total construction area is 2,600 a* 


6248 
CSO: 4OO9 
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ELECTRONICS 
AUIHOR; WN Chuanyuan | 2429 0278 3293] 
OWuG: trofessor, Beljing Vollege of Aviation 
TiTla: “Aviation Technelagy and blectronics Technology" 


SOURCE; Bei jing DIANZ] KeXUb JISHU LsLSCTRONIC SCI#NCH AND THCHNOLOGY | in 
Chinese No ll, Nov 79 p 2 


ANSTRACT; For a very long period of time, designing of aviation instruments 

had centered upon gas mechanics, Sinee the mapid development of control theory, 
electronics technology, and computer system, aviation technology entered a new 
utage of general designing of flight instruments centering upon control systems. 
The French Mirage-2000 and the American F-16 are, for instance, all new airplanes 
designed with application of certain control concepts with a resultant reduction 
of weight of 8-10 percent and close to 21 percent smaller engines. Moreover, 
pilotiess aircrafts are receiving more and more attention in kurope and the United 
Jtates, The article, "Battlefield of the 1990's" published in U.S. News and 
World Keport on 4 Jul 77 is quoted to explain the importance of electronics 

in the development of aviation technology. 


AUTHOK: stiOU Zhicheng 0719 5267 6134 | 
ORG; itrofessor, Shanghai Jiaotong University 
TiTise; “nlectronic tquipment and Modernization of Industrial Production" 


SOUKGE; Beijing DIANZI KUXUB JISHU | ElMCTRONIC SCI#NC& AND TYCHNOLOGY | in 
Chinese lio 11, Nov 79 pp 2-3 


ABSTRACT; The world has entered the era of electronics. The use of electronic 
equipment in industrial production inelude, generally speaking, the 3 aspects of 
controlling production, managing plants, and for scientific research, designing, 
and data analysis. The paper proceeds to exemplify in general terms various 
applications of electronic equipment in these 3 aspects. 
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AUTHOR: LIU Shenggang (0491 4141 4854 | 
OKG; irofessor, Chengdu College af Telecommunications ungineering 
TiTLe; “Urgently Develop Research Work in High Energy uliectronics" 


SOURGL; Beijing DIANZI KeAUR JISHU | LeCBRONICS SCIeNCs AND Te CHINO LOGY ) in 
Chinese No 11, Nov 79 pp 3-4 


ANSTRACT; Between microwaves and optical waves, there is a very wide frequency 
band, from millimeter wave, submillimeter wave to far infrared ray and infrared 
ray, which are all extremely important in national defense, scientific research, 
and the national economy, but there have not been enough studies to develop them, 
The key reason is « luck of signal source. The ordinary microwave tube usli, 
macro-clectro mechanics as the foundation is very difficult to work with when 
the wavelength is less than several millimeters. The property of the tube will 
suddenly deteriorate. Many years of hard labor preceded the early 70's, when 

a breakthrough occurred. This is the so-called gyrotron, which is an electro- 
iagnetic wave band pass amplifier, Gyrotron will find applications in millime- 
ter radar, controlled thermonuclear fusion, far infrared ray or even shorter 
wavelength. If it is applied to high energy electrons, free electron laser may 
be produced, to forma laser device capable of being tuned. In China, work in 
this field has just begun. A steady advancement of the subject is urged. 





AUTHOR; XU DA (1776 2769] 


Oud; Acsiotant Kesearcher, Institute of Communication signals, Ministry of 
lwilways Academy of Scientific Research 


TITia; “Modernization of Llectronic Technology and Railway Communications" 


QURCE; Beijing UVIANZI K#XUK JISHU [ BLECTRONIC SCIENCE AND TeCHNOLOGY | in 
Jhinese No 11, Nov 79 pp 4-5 





AJSTRACT: clectronic technology and the modernization of railway communications 
is very closely related. In the past 3 decades, digital communication, stored 
program controlled electronic exchange, multi-band radio communication, etc. even 
vpticai fiber transmission technology, have all begun to be applied in railway 
communications, Modernization of railway is for resolving such problems as safe- 
ty, punctuality, speed, and economy. The resolution of these problems depends 
upon a complex automation system for managing railway transportation. At pre- 
sent, in China, railway communication depends primarily upon cable, assisted 

ty radio. This paper relates briefly various electronic communication techniques 
that are necessary for a modernized railway system in China. 
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AUTHOR: CAO Zhidao | 2580 1807 6670 | 
ORG: Assistant Irofessor, Harbin Industrial University 
TITLe; “Brief Discussion of Techniques of Processing Radar vignals" 


SOURCE; Beijing DIANZ! KiXUb JIGHU | BLACTRONIC SCIENCG) AND ‘T.CHNOLOGY | in 
Chinese No ll, Nov 79 pp 5, 9 


APSTRACT; Radar was born to defend against attacks by airplanes, It has had 
by now a history of 30-40 years. It uses the electromagnetic echo wave of the 
target to determine its location and other parameters. With the increasingly 
improved capability of aircrafts, it has also become necessary to improve the 
capabilities of radar. In the first stage, new frequency bands and more per- 
fect components were developed, In the second stage, research studies con- 
cern themselves with forms of radar signals and methods of processing them, At 
present, a revolution in signal processing has occurred to cause the data pro- 
cessing equipment to become an important constituent part of the radar and the 
radar of the first stage to be called the classic radar. Such equipment in- 
cludes the Doppler filter and the electronic computer digital signal processer, 
The difference between the modern radar and the so-called classic radar is 
briefly explained, 


AUTHOR: SUI Jingyi [7131 4842 0034) 
ORG: None 


TITIE; “General Condition of Development of Broadcasting and Television 
hq uipment" 


SOURCE; Beijing DIANZI KEXUE JISHU | ELECTRONIC SCIBNC# AND Te CHNOLOGY } in 
Chinese No ll, Nov 79 pp 6-7 


ABSTRACT: In the recent decades, there has been a very rapid development in 
audio broadcasting. In wurope alone, there are more than 400 stations of above 
500kw power. After the liberation, 120 kw shortwave and 500 kw intermediate 
wave broadcasting equipment was made in China in the 50's, and toward the end of 
the 60's and the beginning of the 70's, 600kw shortwave and 1500kw intermediate 
wave equipment was also produced in China. Compared with foreign countries, the 
greatest distance of China is in the utilization of F.M. band. This paper re- 
views briefly the conditions of audio broadcasting and reception and vidio broad- 
casting and reception in foreign countries and in China for the primary purpose 


of aS€S3 ing the areas of future efforts. 
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AUTHOR; HANG Hen jing .1728 2609 2417 | 
JOU Weaghang [6760 2429 4545 | 


On; oth of Bureau of Cclence and Technology, Fourth Ministry of Machinery 


TIT; “Urwently extend Digital Control Technology and Accelerate the Kecon- 
struction of wlectronic Industry" 


GOUKGE; Beijing DIANZI KNXUE JISHU | WLECTRONIC SCIKNCE AND TECHNOLOGY | in 
Chinese No ll, Nov 79 pp 89 


AUSVHACT; Digital control technology is the important means for realizing in- 
dustrial automation, It is a combined utilization of computer, semiconductor, 
automatic control, und automatic testing and measurement. since the adoption 
of microprocessers, u new stage of digital control has arrived. At present, 

in foreign countries, IMS, CAD, and CAM systems have begun to be combined to 
achieve total automation of production, and these systems also have the func- 
tions of production planning and production management. In the process of 
improving labor productivity, the quality of the products, and reliability, the 
workers have also be liberated from heavy work by these innovations. The paper 
Suggests that China should begin with the special condition of production of 
the electronic industry to proceed with the installation of digital control 
technology and application of automatic testing and measurement for the purpose 
of realizing modernization of the electronic industry within this century. 


AITTHOK: iTl Aiangping (2651 6272 1627 | 


, ,. a? 
Oi: Nor 


'itin; “Answer Type Interference Machine and Its Advancement" 


A nls: Beijing DIANZI KeAUkb JISHU | BLA CTHONIC SCIENCE AND Ts CHNOLOGY | in 
Chinese No 1] Nov 79 pp 10-14 


ANSTHACT; The anser type interference machine is a late comer among radar jam- 

devices, Since its appearance in the late 1950's, its development has been 
extremely rapid and has become an important defensive weapon for various types 
of aireraits and submarines. Before its appearance, radar jamming devices ail 
require to be led by detection receptor in either frequency or direction in or- 
ier to use continuous wave noise interference, which is effective for many types 
of radar, but they are not deceptive. In other words the target radar is imme- 
diately aware of the jamming activity and can proceed to track the source of in- 
terference, which may become the target of firing power. The answer type inter- 
ference device has the travelling-wave tube as the key component and can produce 
deceptive interference. This paper describes its basic composition, types, and 
characteristics. Manners of its operation and major technical parameters are 
aiso briefly explained. 
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A yi a#AN. Feide (OU 1LVUle 1129 | 
home 
‘lar “oxaperimental Injeetion of Oxygen lone inte Silicon" 


A Ue eLiing ViAbeld KoAUb JIGHU | e@ieCTWONTC SCIaNCR AND TecHNO wey | in 
iinenw No dl, ov 7Y pp 15=1y, 46 


AD tWACT, «thie paper prelates an experiment on injecting large dose of oxygen 
ione inte ellleen te ebtalin @ high density oxygen ion injection layer. The 
ixperiment demonstrates that the injection region is a high resistance layer, 
‘iw poopltility of using the high resistance layer for a separator in in- 
Legmated cireull lo investigated, The paper introduces the depth distribution 
‘ oxygen ione in the high density oxygen injection layer, the orystalline 
Lructum, and seem physical chemical characteristics according to expe: imental 
orvalions. It ise @iso discovered in the experiment that the injection of 

nhieh density oxygen inte silicon affects the depth distribution of previously 
injected boron, | appears that the injection of oxygen ions has an absorp- 
tion action on boron ions. 


AMOR: HANG Tielin  i/s & 6993 2651 
| iq a: f TH 


lias “UDiseussion of Several | rfoblems in High Gain Microwave Transistor 


ci jing VIAN] K.XUB JISHU | BleCTRONIC SCIBNGS AND Te CHNOLOGY } in 
thinewe No Ll, Nov 79 pp 20-22 
AisitAcl: This paper introduces the nigh gain microwave power amplifier made 
with the transicter 4042, which fs a Chinese product. In lGriz, this amplifier 
n produce i6dP gain. Flow iimit protection, test box design, and measurement 
of dynamic impedance, and other concrete problems encountered in the process of 
Mixing, the amplifer are also introduced. 
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A| sri its JUANG whi ehe 1728 4 395 7 364 | 
Ciithes ‘ Mn ane, ini Lit iw of wlectronic Technology 


Mliley “Comments Concerning Jeveral i roblems in lmproving the i productivity 
of Jelenatifle Hesearen” 


COU Wel Shag DIANGT KakUb JIOHU | Be ieCTHONTIC SGClBINGe AND Tw CHNO LUCY | Ln 
Chineue No 11, Nov 79 pp 23-25 


AUSTIACY: The Nanjing Inetitute of Electronic Technology has more than one 
thousand engineering technicians and several thousand workers, It receives 
clove to 10 million yuan of funds from the state every year, The author 
Miintadns that he and his colleagues should, therefore, contribute a great 
deal to national defense and national construction. The institution has 
not accomplished this ebjective for many years. Aside from destruction and 
interference it received from LIN Bilao and the gang of four, the lack of a 
vclentifically organized management system and the corresponding leadership 
Loechnique wer the author maintains, also an important reason. In the paper, 
vome opinions concerning the management system of reasearch institutes, con- 
cerming improving, the labor productivity of research persons, and concern- 


ing & reorganivation of the management system of research institutions are 
recented, 


wong fu 7115 0501 1361 | 
arbin Industriad University 
‘Cyclic Code Sequential Circuit” 


WW: bel jing UIANZI KeXUs JIGHU |e LsCTHONIC SCIBNCK AND TeCHNOLOGY | in 
yinese No lil, Nov 79 pp 26-30 
[RACT In ml ti-pass communication and multi-pass remote survey systems, 
equentiai clireuilt of satisfactory properties is desired to produce successive 
lees for the re alisation of sequential conversion of remote test signals of 
various passes or audio frequency signals according to the time. In the 
ot, successive delays or a serial counter were used to obtain the objective. 
th the former, it was difficult to unify the various parameters of the delayed 
‘tems and tne device was rather voluminous, W#ith the later, the output pulses 
wei not of good quality. This paper introduces a new method of sequential di- 
vision of passes. The circuit is explained at length. 
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AUTHOK;  4HANG Guihwl (1728 6912 3189 | 
OG: Liaoning botentiometric Inetrument lant 


TITU..) “lmproving the bropert... of Keaistors and fotentiometric Instruments 
/ith Carbon Type Organie solid Core" 


OUNCE; Ned jing DIANZT KwXUR JTSHU [biaeCTHONIC UCTENGS AND THCHNOLUGY } in 
Chinese No Ll, Nov 79 Pp HW, 35 


AV OTIWG|; Garbon type organic solid core potentiometic instruments have high 
rite of differentiation, good heat resistance, low cost, and other advantages, 
‘ito therefore promising 46 general purpose resistors and potentioneters, 
Al present, several probleme of temperature, dampness, aging, etc. exist with 
these potentiometric Instrumente and resistors, The property of the carbon 
powder ir determined by the temperature during ite production, the temperature 
of yefining, the structure of the crystals, the characteristics and quantity 
of the oxides on the surface, etc. This paper discusses various important 
measures during the process of producing the resistors and potentiometers, 


acide from careful selection of the materials, if satisfactory products are to 
hw obtained, 


ANTHOK; «JUAN Chenghua | 3008 2973 5478 | 
WG; Hunan Unive rei ty 


(iTle; “Itandom Uontrol of Multi-route Multi-information Nulti-pass Broad- 
casting” 


CUNGL:; el jing DIANZI KeAUk JISHU _B1&CTRONIC SCILNCE AND Te CHNOLOGY | in 
Uhinese No ii, Nov 79 pp 3l-32 


AUSTHACT: Using an actual design, this paper explains the way to utilize 

random phenomena to realige the control of a series of random motions in mu.ti- 
route, multi-information, and muiti-pass broadcasting. It further explains 

that utilizing random theory, the break point of the design may be quickly dis- 
overe) to obtain the optimal design of the system so that the system may be 
vimuie, adaptable, and reliable. The probability analysis of the random motions 
of the system to be controlled, hypotheses of a random circuit, the establish- 
ment of @ control system, and the analysis of system reliability are discussed. 
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AUTHOMK, =None 
OnwG: Information Offiee, Beijing Radio First Plant 


Title: “sleetronie Computer Controlled High Threshold Value logic Component 
Titermediate Test Jystea" 


SOURGH; Bed jing DIANZI KeXUR JISHU L@LECTHONIC SCIBNGs AND Te CHNOLOGY } in 
Chinese No ll, hov 79 pp 33-35 


ANSTRACT; The Bel jing Semiconductor Device Third flant and Beijing Radio First 
Jiant have researched and made a high threshold value logic component intermediate 
test system using digital electronic computer DJS-19 for aubomatic controi and 

for procesuing the test parameter data obtained, At the conclusion of the test, 
Hlatiotioal figures are printed out. This system successfully reduces the la- 
bor intensity of the workers while supplies the parameter distribution of each 
thatch of components timely, The composition of the test system, ite work 
principle, ite Joint logic, ite test procedure, and ite technical properties 

are explained, 


AUTHUN: cuNG Wennao 6774 2429 93) 


itty: Non 
‘Tis: “A weview of large Scale Integrated Circuit in surope” 


1a; Beijing DIANZI KeAUB JISHU [i L&CTHONIC SCISNGR AND TECHNOLOGY } in 
imei No Li, Nov 7) pp yo- 39 


‘ACT; in early May, the Chinese electronic industry delegation headed by 
Lue Jeputy Minister of the Fourth Ministry of Machinery flew to curope to 
visit dest Germany, solland, Switgerland, Italy, and Rumania to observe commu- 
nications, radar, computers, electric vacuum, semiconductors, no-source com- 
ponents, iiquid crystal display, electronic watches, artificial satellite 
ground tations, and management systems of city and air transportation, etc. 
The author admits that before this trip, the level of large scale integrated 
circuit in Gurope has been underestimated in China. This paper reports the 
conditions observed in these cSuropean countries and describes several charac- 
teristics of development of European large scale integrated circuits. Based 
yon the observed data, the author offers several suggestions concerning the 

velopment of China's large scale integrated circuits. 
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AUTHOR; WANG Dechen | 3769 1795 5256 | 
Oi: Hone 
(i lhes “How be the Computation Speed of & Computer watinated” 


UNGe; vel jing DIANZ] KeAUb JIGOKU (eleCTHONIC sCleNGe AND Te CHNOLUGY | in 
Chinese No ll, Nov 79 pp 40-42 


ABITWAGT: Wor the early Slage computers, the storage cycle of the main storage 
unit and the time needed to complete one addition are used as the standard to 
figure the speed of the computer, With today's computers, the computation ca- 
pabliities are extremely complicated, and this standard is no longer applicabie, 
Toward the end of the 50's, some foreign scientists made a statistical calcula- 
tion of mchine instructions of a large number of programs of scientific sub- 
ject matters to find the statistical figure of the matio of various types of 
inotructions, The time a machine requires to execute each type of instruction 
io tawen and is multiplied by the ratio of occurrence of that type of instruc- 
tion to arrive at a eum for the purpose of finding the mean execution time of 

« mixed instruction. The number of mean instructions a computer can execute 

per second is cailed that computer's speed of computation. This paper gives the 
detali of thie standard of estimating the computation speed of a computer. 


AUTHCN: ZHANG Youia 1728 1429 5248 | 


CRG: Belling Institute of Computer Technoiogy 
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fTTLe: “Lectures on the Operating System of Electronic Computers (111)" 


JOURG:; Beijing DIANZI KeXUk JTSHU (sLeCTAONIC SCIZNGE AND TECHNOLOGY ! in 
Chinese No li, hov /7Y pr 4 3-46 


APSOTRACT; This third lecture of the series is devoted to the theory of the 
operating system. The operating procedure of a computer, from the oard input 
or the terminal to the magnetic disk or directly to the internal storage be- 
fore reaching the printer is explained. There is also a section explaining 
the cxternal storage facilities, and the procedure each customer uses to input 
instructions, i.e. the job control language (JCL). The paper does not specify 
whether or not the cerles is completed or to be continued. 
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AUTHOR, None 
ORG: None 


TITig; "“(L) The Seeond Annual Conference of the China tlectronics Jocilety 
Wau Heid in Lyuda; (2) A toaster of Members of the Second standing Council 
of the China wlectronies Joclety" 


JOUNGL; DebJjing VIANZ] Kode JTSHU | Buus CTHONIC JCULeNGe AND ‘Tw CHNO LOGY | in 
Chinese No 11, Nov 79 pp 47, 25 


ASGTRACT; The second annual conference of the China Llectronics Society was 
held in lyuda Gity of Liaoning Province 15-22 Jul 79. More than WO delogates 
repbrowoting blectronics societies of various provinces, cities, and autonomous 
regions attended, This was the flrat large gathering of sclentists, profeusors, 
specialists, and leaders of the field of electronics since the Society was es- 
tablished in 1962. Many are gray-haired older generation scientists, some have 
mitured to middle age, and a few are young new comers, ‘The conference emphasized 
listening and examining work reports, revising the society's charter, discussing 
membership of the standing committee, and exchanging scientific experiences, 

The conference resolved to reserve a given number of vacancies on the Standing 
Jommittee for Taiwan Frovince, The second part of tne paper consists of a list 
of names elected to the Second Standing Committe, headed by the chairman LIU 

Yin (0491 1977] and concluded by the honorary committee member, LI qiang | 2621 
1730 |. 


A'TTHOR; None 
‘", None 


‘lle, “weelplents of briges at the National Second Black and White Television 
oceiver Competition, the National Graphic Display Instrument Competition, and 
ne National Teievision and Radio Receiver Parts Competition” 


, UNGe: Seijing DIANZI K8XUb JISHU LEL8CTRONIC SCI&NCGé AND TECHNOLOGY | in 
Chinese Ne ll, Nov 79 p 48 

AS STHACT; Twenty-f\ve priges were awarded by the National Second Black and 
White Television Receiver Competition in 5 categories of the 9, 12, 14, 16, 
ond 19 inch sets. The First prize for the 19 inch set was won by Shanghai 


ladlo loth Flant, and no second prize was awarded in that category. Three 
prizes were awarded by the National Graphic Display Instrument Competition, 
with the vnanghail Hadio 2lst Flant winning the first prize. Thirty prizes 
were awarded by the National Television, Radio Receiver Parts Competition. 

The first prige for a high frequency tuner was won by Dantong Television rarts 
ilant. The remaining categories are the 13 inch output transformer, the tele- 
vision triode, the synthetic film potentiometer, the CBN202-B B., thin film 
variable capacitor, and the rectangular plug board. 
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AUTHOR; None 
ONG Nome 
TrTle: “pont, lneide Front, Back, and Inside Back Covers" 


SOURCE; Beijing DIANZI KwXUs JISHU [SLECTRONIC SCTHNCE AND TECHNOLOGY} in 
Uhinese No ll, Nov 79 front, ins.de front, back, inside back covers 


AUSTHACT; The front cover of this issue is a photo of Professor DU Wenhu 
2659 2429 5706! and an associate testing the non-chromatic dispersion atomic 
fluorescent photometer, which 1s the product of successful joint research by 
the Northwest University and the Ai‘an Radio Sth Plant. The inside front cover 
cContolne photon depleting a traffile light control instrument, ite time control 
device, and an automtic atmospheric sample collector (the above are products 
of Lbangbu hadlo 2nd l|lant) the ceramic encased resistors (a product of Bangbu 
Hadio Gth ilant)the YoD<4 rectangular wave exciter for pharmacological and phy- 
Slolovical uses (a product of joint research by Bangbu ledical College and 
Nangbu Radio 2nd llant) various semiconductor transformers, pickups, etc. (pro- 
iucts of Rangbu wemiconductor Instrument Plant) and several speakers (products 
of Bangbu Radio 4th blant.) The back cover contains photos depicting workers 
uf the *ouyang Radio tlant of Anhui Frovince and its newest product, the A0-10 
irecioion Cignal Generator, specifications of the signal generator are des- 


oontinusrtion of DIANZ] KuxXUk JISHU No 11, 79 front, inside front, back, 
ims | ‘¢ Phacl cove ru | 


cribed, The in ide back cover contains a list and drawings of 10 products of 
Lic Aiamen City Medical and tlectronic Instrument rlant. These are among 17 
,»toducts manufactured by the plant, All 17 products are briefly described, 
although only 10 of these are illustrated. 








AUTHOK:; HOU Alanglin | 0189 4382 7792 | 


ORG: Vice Minister of Ministry of Petroleum Industry, resident of China 
jetroleum vociety 


TITLs; “Application of wlectronics in the Development of /etroleun Industries" 


GOURCL; Beijing DIANZI KeXUb JISHU Le LeCTRONIC SCl&NCk AND TWCHNOLOGY | in 
Chinese No 12, Dec 79 pp 2-3 


ABSTHACT: The major responsibilites of the petroleum industries are to dis- 
cover and mine crude of] and natural gas and to process and refine various 
petroleum products. The modernization of petroleum industries is closely re- 
luted to the exploration, refining, and pipe-line tranapomrtation of oll, as well 
as other sciences and technologies, including education, management, electronics, 
uclentific research, etc. In this paper, the author emphasizes the importance 
of electronic technology in petroleum exploration, construction and management 
of gas and oll pipelines, oil refineries, and the aspects of research, educa- 
tion, designing, and data gathering of the petroleum industries. 


AUTHOK; ZHANG éhighong [1728 4160 0022 ] 
NG: Chief engineer, Nanjing Institute of tlectronics 


‘lle; “Brief Discussion on Radar" 
OURCE; Heljing DIANZ] KeXUB JISHU | & Ls CT RONIC SCIBNCS AND TECHNO LOGY | in 
thinese No 12, Lee 79 pp 3-4 


A OTWACT: In Onelish, Madar is the abbreviation of ‘Radio Detection And hang- 
Lag. ts theory is the use of sharply directional electromagnetic pulse wave 
Lo project onto a target or a target space for the purpose of receiving echo 
wave from the target in order to obtaining various parameters and characteris- 
tics of the target, including its distance, direction, height, speed, shape, 
and direction of rotation, etc. The types of parameters to be obtained by a 
radar device depend upon the objective of the radar design. The major ob jec- 
tives of simple radar device include the distance and direction of the target 
only. There are also three-coordinate radar device and modem radar devices 
that are combined with electronic computers. The development of moder radar 
depends primariiy upon new componerts and devices. System engineering theory, 
aonlinear system engineering theory, network analysis, digital wave filter 
theory, control theory, etc. promote the development of new device. which, in 
turn further perfect these and other theories that are all closely related to 
the advancement of radar technology. 
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AUTHOK; LIN Shie (651 1102 6166 | 
ORG: Frofessor, beljing College of Aviation 
TITis;s “On Gyro and vlectronics" 


JOURG; Beijing DIANZI KBXUB JISHU | &LSCTRONIC SCIRNGY AND THCHNOLOGY | in 
Chinese No 12, Lec 79 pp 45 


ABSTRACT; There are 2 types of gyroscopes. One type is called regular gyro- 
scopes, which are relatively inexpensive to make but have rather extensive 
applications, The other type is called precision gyroscopes, which are high 
cout but their applications are growing more and more extensive. Hoth types 
of gyroscopes are closely related to the development of electronics. This 
paper explains briefly the relationship between gyroscopes and inertial gui- 
dance system and gyroscopes and the application of electronic devices in 
gyroscope technology. 


AUTHOR: CAI Changnian | 5591 7022 1628] 
ORG: Yinfessor, Beijing College of Post and Teliecommunications 
TITlé;: “Information Theory and Information Science" 


SOURCE; Beijing DIANZI KiXUs JISHU | BLSCTRONIC SCIENCE AND TsCHNOLOGY | in 
Chinese No 12, Vec 79 pp 5-6 


ASSTRACT; Information theory is a theory for studying problems relating to in- 
formation. The term, information, does not yet have a commonly agreed defini- 
tion, but it is sufficient to understand it as a concept of ordinary living, 
such as the term in “Have you any information?” and "There is some information,‘ 
But, information is not the same as news. News can take the form of sequential 


symbols, digital data, tables and graphs, music, drawings, motion pictures, etc. 


id there should be a unified method and unit to measure the amount of informa- 
tion in each of these forms of news. The job of information theory is to study 
the optimal method of obtaining information and converting, transporting, stor- 
ing, sorting, displaying, recognizing information. The so-called optimum re- 
fers to the rate of efficiency and reliability, and of course, the problems 
are not limited to technologies. There is not yet a consensus concerning the 
scope of information science, but at least it includes information theory, con- 
trol theory, system engineering, computer inquiry system, bionics, artificial 
intelligence, etc. This paper introduces briefly tne 2 terms of information 
theory and information science, 
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AUTHOKs (1) ZHANG Ad (1728 3556] 
(2) None 


ORG; (1) Professor, Shanghai Jiatong University; (2) None 


T1TLa: "(1) Development Tendency of Communications Technology; (2) Shelf of 
New Hooks" 


SOURCE; Beijing DIANZI KeAUs JISHU (oe LECTRONIC SCIBNCH AND TECHNO LOGY | in 
Chinese No 12, Dec 79 pp 6-7 


ABSTRACT; (1) For @ relatively long time, FDM | frequency-division multiplexing | 
system has been rather popular for long distance communication, At present, in 
internations) satellite communication the FDMA system is mostly used, Current- 
ly in China, domestic communication depends largely upon coaxial cable and micro- 
wave link system, while in international communication, synchronous satellites 
and ocean-floor cables are mainly used. In the most recent years, there has 

been a rapid increase of aemands for digital communication. Aside from design- 
ing Some equipment to cause the existing simulation systems to be more effect- 
ively transmitting digital data, PCM, TDM, TDMA systems have also been introduced, 
lt may be said with certainty that in the future there will be more and more 
development in tne direction of digital communication, while the most effective 
and most promising among modern communication systems are satellite communica- 
tion and optical fiber communication. Whilecommunications technology extends 
from microwave to optical wave, electronics is leading toward photo-electronics 
and photonics, integrated circuits will expand to integrated optical circuits. 


continuation of DIANZI K&XUs JISHU No 12, 1979 pp 6-7 ] 


lhe author discusses all these systems very briefly without describing or de- 
fining, and predicts that in the coming one to two decades, there will be 
sudden and obvious reforms in the realm of communications. 

\2, In this regular column of the journal, 3 books are mentioned, (a)"Antira- 
iar" edited by WANG Dianyong | 3769 3013 0516 | to be published in Sep 79. 

lb) “Design Handbook of Electronic Scanning Radar System" by P.J. Kahrilas of 
the United States and translated by Jinjiang editing and Translating Group, to 
be published in Jul 79. (c) “Microwave Ferrite Linear Device Theory” edited 
vy AIANG Rensheng | 0686 0088 3932] to be published Jul 79. Hach of the above 
3 books is briefly described. 








AUTHOR: WANG Fuging _ 3769 4395 1987 | 
ORG: None 
TITLa; “Method of Computing Noise Temperature of large Cassegrainian Antennas" 


SOURCh; Beijing DIANZ1 KEXUL JISHU | BLACTRONIC SCIBNCH AND TECHNOLOGY | in 
Chinese No 12, Dec 79 pp 8-13, 35 


ASSTHACT; Due to the development of satellite communication, space technology, 
and radio-astronomy technology, many departments have rapid needs for large 
Cassegrainian antennas and the demands for their properties are becoming highr 
er as well, For the purpose of improving the information-noise ratio and the 
precision of observation, the antenna must be highly efficient and have low 
noise property. As the antenna property is the gain and noise temperature func- 
tion, which is also called the quality factor, the problem of precision com- 
putation of nolse temperature of an antenna at any angle of elevation has become 
the key in large antenna designing. In Cassegrainian antennas, the major factor 
affecting the noise temperature is power leak (or power scatering.) This paper 
introduces the method of using antenna efficiency for computing Cassegrainian 
antenna noise temperature, Compared with other methods, this method can easily 
produce the noise temperature at any angle of elevation. Repaated experiments 
indicate that the computation error is less than 5 percent, compared with the 
test value. The relationship between antenna noise temperature and efficiency, 
the computation of antenna efficiency, and the computation of mean brightness 
temperature are explained at length. 


AUTHOR: ZONG Kiangfu (1350 4362 4395 | 
FENG Guanhua (7458 0385 5478) 


ONG; None 
TITi#: “Absorption ulimination of Point Defects in No-displacement Silion Chips” 


SOURCE; Beijing DIANZ1 KiXUB JISHU [ ELECTRONIC SCIBNC& AND TECHNOLOGY | in 
Chinese No 12, Dec 79 pp 14-16 


ABSTRACT: When no-displacement silicon chip is used to make }-N-F transistors 
with the antimony dispersion technique, a high density sediment mass appears on 
the surface of the silicon chip to cause the P-N junction to be soft anc. per- 
forating. If the phosphorus dispersion method is adopted, due to the fact that 
it is difficult to control the phosphorus density, 8 of the trensistor fluctuates 
a great deal. This paper explains a method of utilizing the interactions of 
defect-defect, defect-foreign matter, and foreign matter - foreign matter, or 
utilizing stress action to cause point defects or foreign matter atoms to col- 
lect in a specified region. With this method, called absorption elimination, 
the antimony dispersion technique is made suitable for production. The fre- 
quency characteristic and the noise characteristic of the transistor product 
have been greatly improved as well. Other new products have also been made 
utilizing this method. 
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AUTHOR; GHMN Ladped | 3068 0171 3099] 
ORG; None 
TITLA; "Kelaxation Oscillators of Very uxtensive Applications" 


SOURCL; Beijing DIANZI KUXUL JISHU [WLECTRONIC SCIZNC® AND TECHNOLOGY } in 
Chinese Wo 12, Dec 79 pp 17-19, 16 


ANSTHACT; The relaxation oscillators introduced in this paper may be used to 
produce asymmetrical pulses and sawtooth waves, When one of these is used as 
a frequency divider, narrow pulses may be obtained at once so that it would 
not be necessary to form narrow pulses after frequency division. In forming a 
capacitor, a series resistor may be introduced on the side to obtain sawtooth 
waveform pulses simply and conveniently. Due to the fact that there are the 

2 types of NPN and FN} transistors, various mutually coupled circuits may be 
obtained easily. The relaxation oscillator circuit and its mathematical 
analysis are explained, 


AUTHOK: HUANG Shangteng 7806 0006 7506 | 
ClG: Shanghai Radio Thirteenth Plant 
1TLs; “vrilling Machine Group Control Frogram System" 


su: Beijing DIANZI KsXUs JISHU | SLSCTRONIC SCIuNCs AND TSCHNOLOGY | in 
Chinese No 12, bee 79 pp 20-23 


Ato dACL: ole drilling is the most labor and time consuming process in print- 
ud elreuit beard production. For the purpose of improving the speed and quali- 
ty of drilling and reducing the intensity of labor, the shanghai Kadio Twenti- 
eth ftadio tlant established a drilling machine group control system, using di- 
gital control technology. The system can be linked to a maximum of 24 drill- 
ing machines and 2 program compilers used to arrange the data concerning the 
positions of the drill holes. The hardware of the control system includes a 
vJs-131 computer, a G-2 photoelectric paper tape input machine, a CK-160 fast 
paper tape hole puncher, stepper motor control passes, etc. The bulk of the 
oaper explains the real-time operation sys‘. (RTOS). . 
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AUTHON; ZHUANG Naiguo , 1728 0035 0946 | 
WO; owinghua Unive raity 
Vite: “Deolwming, of eerrite Magnetic Core bower Transformer" 


OOUMG: Hel jimge DIANZ] KexXUs JISHU (&lasCTRONIC SCIbNCe AND TECHNO LOUY | in 
Chinese No 12, Dee 79 pp 24-26 


A'STRACT; When ferrite magnetic core is used in communication broadcasting or 
control circuit small power transformers, a great deal of silicon steel plates 
miy be saved, while the production efficiency is higher and the production cost 
its lower, At present, there is an urgent need of using it in circuits of re- 
latively larger power, however, This paper, therefore, introduces the use of 
this type of magnetic core in transformers of several hundred volts of power, 
the characteristics of the soft magnetic ferrite and the basic considerations 
of designing this type of power transformers are discussed. Four sample 
designs are given, 


AUTHOR: ZHANG Shaoshu (1728 4801 2579] 


OnG:; The i4le kesearch Institute, Fourth Ministry of Machines 


mere 


Title; "“icrowave leat Therapy for Cancer Treatment" 


COURC!: lei jing JVIANZ] KiXUi JISHU | cleCTRONIC SCIbNCGe AND Te CHNOLOGY } in 
thinese No 12, Dec 79 pp 27-28, 44 


ANOCTHACT; It has been discovered here and abroad that cancer cells are a type 
of oxygen deficient cells and are therefore much more heat sensitive than 

normal cells, Generally, when the temperature rises to above 41°C, cancer cells 
will die. The blood flow of cancerous tissues is only 1-15 percent of normal 
tissues; therefore their ability of heat lispersion is weaker also. Heat therapy 
is thus proposed for killing cancer while not injuring normal cells for tne 
purpose of controlling the spread of cancer and localized cure of the disease. 
Microwave nos many advantages as the source of heat for this purpose. In coopera- 
tion witii Beijing iitan Hospital Of Chinese Academy of Medical Sciences, the 

i412 Research Institute applied microwave heat therapy in experiments and in 
clinical practice since early 1978. The case histories of 2 patients are re- 
ported. troblems of microwave heat therapy are discussed. 
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Aik ts diy Benyan | UL49 2609 3508 | 


Obs None 


‘ifTho; “Nesearch on Making Powder NMetallurgyConstant blastic Alloy hesonance 
Components" 


OUP: Hedging DIANGT KWAUS JISHU [BLSCTRONTC SCIeNG& AND TSCHNOLOCY) in 
Chinese No le, vee 0 pp 29, 44 


AVOTRACT; At present, the method of producing constant elastic alloy is still 
primirily vacuum smelting anywhere in the world, and the powder metallurgy and 
Coupiexing techniques are still in the research stage. The vacuum smelting 
technique has several Shortcomings, however, This paper reports an experiment 
on the powder metallurgy technique. The composition of the alloy is Ni 42.14 
percent, cor 5.26 percent, Ti 3.4 percent, Fe the remaining; or Ni 3/7 percent, 
Cr ..5 pereent, Ti 2 percent, and remaining iron. The first composition is 
uscd to imke mechanical wave filter vibrator; the second composition is used 
Lo make tuning fork resonator. A section of the paper introducing mainly 


comparison of the property of the power metallurgy tuning fork and the tun- 
ing fork made of the 3J58 material. 


AUTHOR; JIN Lan | 6855 5695 | 


[ilit:; “Heport of the Gixth Intermational Computer Structure Discussion Meet- 


OURGZ; leiging DIANZI KiXUS JISHU | SL8CTRONIC SCIbNCH AND TSCHNOLOGY | in 
‘hinese No 1?, Dec 79 pp 30-31 


av ltACT; The Sixth International Computer structure Discussion Meeting was 
held in iniladelphia of the United States 23-25 Apr 79. For the first time, 
thinese delegation of 5 members was invited to attend. Among the 299 par- 
ticipants, 172 came from industries to indicate that foreign computer companies 
nave profound interest.in new system structurer. Of the 56 papers received by 
the meeting, 1% came from universities to indicate the importance and the de- 
eree of activity of universities in research work. Contents of these papers 
ime }riefly introduced. 
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i * lye {we ty ) 
bLaty oiblliihe bhe efemy FROM - 
ve ‘ J Athos aA ie J LOW Lae OTK NIC JC LANCE ANL ‘i GHING LOUY if 
hiner woole, vee 79 pp Je=35 
ATW ‘Oo diokiteuleh the enemy from us is always an extremely important 
tae of Milibary opecialiete and aii possibile aio adopted tw accom- 
j ; 1) if.» i furmis, Ceocorations, banners, passes a ; ete, are ali for that 


Meow, 1h peoent timer, bi Geveiopment of long distance and fast action 
woavon. have broueht gome usalficultier. This payer explains & different Ly pee 
recopnition prebiems; from ground to ground, from ground to air, from coast 


to pea, Pom wee bo @ea, Prom eea to air, Prom air Ww air, from air to ground, 
iin rh +, depend’ « upon the position of the enemy or us to be m- 
rhicd. AdiUNougs devices sped .f the 6 types vary, the normal operation o! 


» dey. Of depend upon 4@ close and harmonious link of ali; therefore, then 
vi m comtined to form @ gigantic, complex, and tight system, Aside from 


Loervablon and tpee@lal Glignals, there if also the question-anewer dc- 
“ no uMpooved of the pucte of a question device, an sewer device, 
vyorool display deviee, The operating procedure of these devices and 
Lin ' oomMuh. Cation Contre. Dadar are e@xpiained, 
‘ ! ~e } roducte” 


ei jin VIANZ] KAU. JIGHU (osCTRONTC SCIBNGS AND TwCHNOIOGY | in 
lz, we 79 pp 37-38 


‘ 


it : Three products are described in the paper: (1) idw-1 logic Fuice 
L ben: Tt made by wenghou Hadio Third flant, composed of the 2 parts o/ 
pulue probing device and ‘ogic pulse generator, and may be used for mea- 
ivi rarlos roulte using bipolar integrated circuit components. (2) TU-ii 
apm tic Tapesevice for Oomputer Use; It is an extermal storage facility of 
¥ dul. proceso cing uysten, made by the Instrument Plant of Bureau of Material 
spiowalion, Mini try of .etpoleum., (3) A New Type of Gomplex Medium Capacitor, 
‘we oil ihe s@e@one Madio Instrument and mterial fliant recentiy made 4 cApaci- 
bor with veri complex medium of polystyrene and polypropyrene films of dif- 
vet wiitho.. Dh properties of the poiystyrene capacitor are basically pre- 
#uile toe volume is smaller and the resistance to welding heat is auch 
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AUTHOR, None 
ONG: None 
TITLA: “kleetronic Producte Continued” 


SOURGK; Bei jing DIANZI KEXUE JISHU BIBGERONTC SCIENCE AND TECHNOLOGY } in 
Chinese No 17, Dec 79 pp 40, front cover 


AQSTHACT; Four products are desoribed; (1) YK-1 Radio Kemote Control kquip- 
mont; Jt le the product of Jiangsu Liuhe County Radio Plant, mainly for ve- 
hicle operation, such ae large derricks and earth movers and especially sui- 
table for work under unhealthy environment of polsonows gas, dust, high tea- 

rature, acidity or alkalinity, It majour technical properties are described. 
2) Tube-shpaed Micro-modulation Ceramic Medium Capacitor: It is the product of 
Chengdu Hongming Radio Material Plant and Yibin Hongxing Kadio Inetrument Flant. 
Major technical indices are given. (3) A New Printed Clroult baseboard--THXB- 
68 eelf-extingulshing epoxy glass cloth tin-plated board. Ite major properties 
are compared with those of the Bnglish-made CFG83 board in a table. Pa) The 
front cover of the ineve ie a photo depicting China's first DGG-2 digital 
buried electrical cable ‘esting meter, made by Northwest College of Telecom- 
munication Bngineering. 1t may be used to test high resistance and sealing 
troubles of undergroamc electrical cables. 









AUTH i; ZMANG Youla (177% 1429 5268 | 
Lit: BelJing Inctitute of Gomputer Technology 
‘ITie: “leetures on the Operating System of blectronic Computers (1V)" 


OUNGb: edging DIANZI KeKUB JISHU [BLACTHONIC SCIENGs AND TECHNOLOGY | in 
Yiinese No 12, Dec 79 pp 41-42, 23 


A> 9ACT: Comparing with knowledge of a iarge mansion, the author explains 
that the composition and work theory cf the operating aystem discussed in the 
,revious lecture are like descriptions of the rooms and equipment. In this 
lecture the designing and the construction procedure of the mansion are to be 
cxplained. This, the fourth lecture, is entitled the Technology of the Operat- 
ing Jyatem. ‘The lecture is divided into the 4 sections of the designing »*thod, 
the rellabliity guarantee, protection | against environmental problens | and dis- 
placement allowance, and the evaluation of ite properties. 
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ELECTRONICS . 


AUTON: LIANG dingwnd (2793 1627 3122 | 
ONWGa 3 =ohone 
[Tlla; “Jolld=Jtate bhotegeaphic Jeohnique” 


JOUNGE, Bel jing WUATANDIAN | HADIO] in Chinese No 1, Jan 80 pp 1-3 


A '.WACT: dhlie eleetronic inetrumente are developing from electronic tubes 
Lo traneistors, to integrated eclroulte, to lange soale intggrated circuits, 
i.o. in the digeetion of solid state, it has been the wishes of many people ww 


Lipow away be vacuum tube, eleetron gun, ete, W realize solid state photo- 
graphy cinee the 1960's, It was not until 1970 when the Hell Laboratory of the 
‘inited States invented the charge-coupled devices (UCD) that the wishes became 
possible. The solid estate television camera appeared 2 years later. It took 
1 few more years of efforte before the quality of the pictures of the solid- 
state image sensor reached the level of ordinary T.V. cameras. It is now conm- 


pletely capable of replacing the latter. The basic theory of the solid-state 
image censor is explained, 


AUTHOR: GHOU Pangming (0719 2397 2494! 
FAN Jincheng 2868 6855 3932 | 
WANG Deyuan | 3769 1795 Hs 


ONG: None 
TTTi. : “Pant Uouble-yarn Detector" 
URGE; Bel jing WUKIANDIAN | RADIO] in Chinese No 1, Jan 80 pp 3-6 


ANSTRACT: An electronic instrument has been experimentally made by the authors 
to automatically detect double-yarm as the cotton yarn of about > @.20mm leaves 
the yarn divider. it is necessary that only one strand leaves the divider. if 
a double strand should accidentally appear, the detector oan immediately recog- 
nige the double-yarn, sound an alarm, and shut off the machine. The rate of 
detection ic 99.95 percent, and the rate of single-yarn error is 0.04 percent. 
The work principle, the structure, the light source, the electronic circuit, 
and the method of adjusting the detector are explained. 











AUPHOI;) TTAN Jiayl | 9944 1967 3015) 

ONG hone 

(Phe, “Uter@ophenie led peake on” 

AURGs: Bel jing WUALANDIAN _tvulo | in Chinese No i, Jan OO pp tell, 27 


ANCTHMACT; ‘The Gtereophonic speaker. introduced in the paper have 20 w outpul 
power in beth sound tmeks., They my be used as loudspeakers, with a turntable, 
or radio, The clroult characteristics of the speakers and the authors’ ex- 
perience in making and testing them are related, 


AUTHOR; Fel Jia | 6916 0502 | 
ONG; None 
‘T?Tle:) “Pelyao @rand 12D1A Black and White Television" 


JOUNG:; Beijing WUKTANDIAN | HADIO! in Chinese No 1, Jan SO pp 15-18, front 
vover, back cover, inside front cover 


ANOTRACT; As the journal has published many papers concemming transistoriad 
' .ok and white television products, ordinary theories of the Feiyao 121A 

cel are not repeated, The front cover of this issue contains a photo depict- 
ing the chasis and the intemal structure of the set. The circuit diagram 

is reproduced on the inside front cover. A photo depicting the set in 3 sizes 
is reproduced on the back cover. The set won the first prize in the ational 
Jecond Television Competition. The paper explains its high frequency head 
and the pass element. This paper ic to be continued. 
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Wow Me biod of Heducing Nolee of Magnetic Tape” 
Whey Wel jing WUATANUIAN (HADIO! dn Ghinese No 1, Jan 80 p i4 


Moh AGT) Mout rwoentiy, in many brands of high grade magnetic Wape reoorders, 
the Jolby syStom has eenerally been adopted to reduce noise. All magnetic Lapes 
have 4 ioe noise, which is especially annoying in the intermediate and high fre- 
(uency bande, This paper expiaine the theory and practice of the olby ay stem 
which successfully overcomes the hiss noise problea, 
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AVINGia ld Chuanshong (2621 0278 6966 | 

One; ohanghal tadio Third llant 

Tika: “Yvoubles and Repair of Chunlel 374 demloonductor jadio" 
SOU; Beljing WUATANDIAN [RADIO] in Chinese No 1, Jan 60 pp 21-23 


ANSTWACT: The Chuniel JM table model 12 transistor semiconductor radio r- 

ce\ver {so beautifully designed and has good properties. This paper is intended 

as an owner's manual to explain some common problems and to assist him to repair 

hie eet by nimeelf, The paper is divided into the 3 —_ of low frequency, in- 
Ciroult 


termediate frequency, and high frequency ciroulte. diagrams are included 
in the explanation, 


ANTHOR; SUN Finfang (1327 2404 2455] 

JG: )=6None 

LITLE; “Multiple-use Stable Voltage Fower Source” 

(\itGe; Bel jing WUATANDIAN -RADIO] in Chanese No 1, Jan 80 pp 24-25 


OTRAGT, Thic paper introduces a stable voltage power source, with output 
voltages of 12, -12, 9, -6, 15, 18, 21, and 24 volts. At 12 volts, t's cur- 
ont is 2 amps, at -12 volts 0.7 amps; for all remaining volts, it is 0.5 ampere. 
't is suitable for 9 or 12 inch television sets, OTL, OCL radio and speakers, 
omil turnables, recorders, semiconductor radios, and others. At present, the 
power source docs not have protective device againstshort circuit or overload. 
The work theory of the power source is explained, 
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AUTHOin = ALAG SOnalln (5155 2646 2 6) | 
WANG Linen | 3769 0500 0086 


Liu Nene 
Tyla; “eGee? Nultl-funetion Integrated Cirouit Trigger Levice” 
SOUNGK; Wei Jjing WUALANDIAN [RADIO] dn Chinese No 2, Fed 80 pp 1-3 


ANSTMACT, The JuCe? integrated elroult chip is a type of multi-function trigger 
device. In the beginning, the purpose of this circuit is to integrate the tran- 
sictor Lime-deluy relay. Due to the fact that it has many superior properties, 
while it is also of small volume, low cost, reliable stability, and simple ad- 
justment, Lt hae now been extensively used in other automatic control equipment 
and contributed a great deal to technical reform, The structure and charac- 
teristics of the clroult, the basic parameters, etc. are explained, 


ANTHOR: He Jinaheng (0149 6855 3932] 

ORG: hone 

TIiig; “Street Lighting Photoelectric Control Device" 

GOUNGH; Bei jing WUAIANDIAN [RADIO] in Chinese No 2, Feb 80 pp 4-6 


ABSTYACT; When ordinary transistors are used to make street lighting photoelec- 
tric control device, the predetermined result often cannot be obtained, due to 
extensive variation of Light intensity to cause the circuit requirement to be 
too high. The author and colleague used the operation amplifier FC-54, which 
is a production of Shanghai Radio Seventh Flant to make an automatic control 
device for street lights. The cireuit is highly sensitive and can effectively 
prevent the unstability when the circuit is in a state of transition. The 
device can keep track of variations of seasons and weather to adjust the early 
or iate time for switching the lights on or off automatically. It may also be 
adjusted manually. It has the capability of resisting the interference fron 
intense light of short duration caused by lightning or other factors. The work 
theory of the street lighting control device is discussed, 
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AUTHOK: YANG Tingnnan | 2799 1694 6365 | 


ONG, None 
Tifle: “How to Design Logie Cireult"” 
OUNCE; Wel jing WUXTANDIAN [HADIO] dn Crineae No 2, Feb 80 pp 5-6 


AMSTIACT; The papor,"Method of bliminating O” appearing in the No 4 , 79 lesue 
of thin Journal hae attracted many readers to offer suggestions of further sin- 
plifying the clroult, and to discuss the subject from the method of analyzing 
the logic elreult and the method of designing. One of these suggestions is 
presented in thio paper for the reference of other readers, The reader sug- 
peate that logic alpebra is @ very useful mathematic tool and it is possible to 
use Lt to resolve logic problems, such as the problem of eliminating 0. He 
then proceeds to explain the method and the steps in designing logic circuits, 
ubing methods of logic algebra. 


A'TTHOM: None 
ONGs Nor ‘ 
T'TIE: “Super Migh Speed ECL Digital Integrated Circuit®” 


OURGE: Pel jing WUXTANDIAN [RADTO] in Chinese No 2, Feb 80 » 7, front cover, 
.ck cover, inuide back cover 


A \STRACT; The front cover contains the Si series super high speed Ci digital 

‘Vemrated circultSmade by Shanghai itadio Seventh llant with the assistance of 
Jhenghai 'notitute of Metallurgy of Chinese Academy of Sciences and the 1424 
uearch Institute, This series of circuits, i.e. emission polar coupled logic 
integrated circuits, ea fourteen in number, and one of them is a large scale 
integrated circuit, four are intermediate scale, and the remaining are small 
coale. The photo on the front cover is the super speed storage unit of the Sk- 
(+ large scale integrated circuit. The back cover is an advertisement of tne 
shanghai jadio Seventh blant, proclaiming its use of computer assisted design- 
ing, Strict insjection, and serious work procedure. The inside back cover of 
thic issue lists a number of products of that plant, and one of these is the 
weries of «CL super high speed digital integrated circuits. 
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AUTHOK: ATA Hexiang _ 5135 0735 4382 | 

ORG; None 

TITLA; "Box Type Nagnetic Tape |The Cassette~ Recording Tape |" 
GOURGE; Bed jing WUXTANDIAN [RADIO] dn Chinese No 2, Feb 80 pp 8-10 


ABSTRACT; The cassette recording tape was invented by the Philips Company of 
Holland in 1963 and since then it hae been quickly and extensively adopted 
in many countries of the world. Its property and quality have been improved 


continuously and many new types have appeared. This paper introduces its 
msic characteristic, ltse structure, the correct method of using it, and 
the knowledge of its maintenance, 


AUTHOR: LI Yingka _ 2621 2019 2826) 

ORG: None 

TITE; “Total Symmetrical OCi Loudspeakers” 

SOURCE; Beijing WUXIANDIAN | RADIO] in Chinese No 2, Feb 80 pp 11-13 


ABSTRACT: The total symmetrical OCi loudspeakers are relatively more perfect 
power amplification circuit currentiy available. This means that all parts of 
the circuit are in a mutually complimentary symmetrical form to develop fully 
the advantage of having PNi and NPN transistors capable of working in unison. 
The output stage of this type of circuit is divided into the total complimen- 
tary and para-complimentary. At present, the para-complimentary type is more 
suitable for use by hobbyists. The circuit of the speaker is explained. 
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AUTHOR; Ful Jia (6316 0502 } 

ORG; = None 

TITLE; "“Felyao Krand 12D1A Black and White Television (Continued)" 

GOURGE; Beijing WUXIANDIAN [RADIO] in Chinese No 2, ed 80 pp 14-17 

ABSTHACT; This portion of the paper discusses the visual quality of the tele- 
vision set, the accessory cilroulte, the scanning ciroult, and audio portion, 


the major requirements of the transistors, and the major requirements of the 
capacitorn, The paper is completed, 





AUTHOR: GUO Mv [6751 3055-2606 | 

ORG; None 

TITLE: “Combined Use of Transistors and Llectron Tubes in Radio Receivers" 
SOURGH: Beijing WUAIANDIAN (RADIO] in Chinese No 2, Feb 80 pp 21-22 


AMSTIACT; The advantages of transistors are low power consumption, small volume, 
— resistance and reliability, but electron tubes also have such advan- 

Les , large output power and wider dynamic scale, etc. In audio frequency 
amplification, especially in power amplifier circuits, electron tubes remain 
many people's favorite. A mixed use of transistors and electron tubes is dis- 
cussed in the paper in the two sections of (1) Application of transistors in 
electron tube radio receivers; (2) Application of electron tubes in transis- 
torized radio receivers. 
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i} " - atvael j laytle Alege dra’ 


Oey Wel jing @AUXTANDTAN | RADIO | in Chinese No 3, Mar “WO pp le2, 5 
"LTA: In the process of technological reform and various etgineering pro- 
Jocks, Jogie clreulte ape more and more extensively applied. Starting with 
bilo jocue, the Journal plane to introduce continuously and gradually some 

we Se knowardge concerning logic algebra and logic circuits. In this paper, 
the authors, in pepular terms, the speeial algebra called logic algebra, or 


witch algebra. dhe word algebra does not mean the same as ordinary algebra, 


however, ihe baele operations of logic algebra and the true value of loyic 
bunetions are explained, 


‘A 


A'RHOiis YAN Jinlong 0917 O8)5 7893 | 
City ionehad iadio Nineteenth Flant 
iiTla: “iuloe Distributer of stepping Motor" 
vei jing @ ATANDIAN RADIO] in Chinese io 3, Mar 80 pp 3, 5 
ASWTOACT; chic paper introduces a pulse distributor composed of a HTL integrated 


f relatively strong interference resistance. It is capable of control- 
utepper moter to rotate forward or in reverse. The circuit is explain- 
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AUTO: = wANG veyuan ©3769 1795 3104 | 


{ ‘Mas HO 
Miia: “ho YWoueh doint Long Timeedelay electronic Jwiten" 
JOUER: ded jding, WUATANDTAN RADIO } in Chinewe No J, Mar UU pp 45 


AW UiwAGT; Crdinuy transistor long time delay clreults sequin many groupe of 
Louch polmb pelayo. @hen the mlay touch polntu work, Sparks are produced 
and the long, time deday clreult easily receives interference to affect ite 
operating oellabliity and precision of time deluy. This paper introduces a 
new type of no touch point ng time delay electronic switch, It uses orii- 
nary owibloh translotor to replace relays, The structure of the cireult is 
Linpie ond the longeut time delay may reach more than 6 hours, When the en- 
vironmenbo. temperature Joes not vary a great deal, it can meet ordinary pre- 
cloion requirement, 





AMTHONs Tol Yao 676 Poi) 


‘iat “Common Troubles and Repair of Feiyao 903 Television Keceiver" 
Gis; Boi ging wWUKIANDIAN | RADIO] in Chinese No 3, Mar 80 pp 6-10 


; (ACT: In appearance, the common troubles of the Feiyao 90} television sets 
my te divided into 2 categories, The first type of trouble is the appearance 

ui othormal shapes on the sereen when the set is not receiving television signals. 
4 Second type is when brightness is normal and signals are being received, but 
either the images or the sound are wrong in many ways. The method of locating 

tit proticnsand correcting them is discussed. 
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AUTHOK; CHAN Jdong | 7115 3518 | 

ORG; Jusghou Television Hecelver Plant 

TITL2; "“Lrotecting Pleture Tube From Fires" 

SOURG); Bed jing WUXIANDTAN [RADIO] in Chinese No 3, Mar 80 pp 12-13 


ANSGTRACL; Fires _ionigation | of the high voltage electrode of the electron gun 
of the picture tube, or other electrodes form a common problem, This phenomenon 
interferes with the picture, destroys synchronization, and may even damage trun- 
siuters., Various protection measures may be adopted, such as connecting a neon 
hult between the negative electrode of the picture tube and the ground, or con- 
necting a diode at the power source gr suitably enlerging the negative feedback 


recistor eis etc. vetails are explained, 


A'THOR; None 

ORG: Vepartment of Vesigning, Shanghai Kecording Instrument ftlant 
TITI€; "The Shanghai Brand 1-316 Cassette Recorder" 

GOURGE: Beijing WUXIANDIAN [RADIO] in Chinese No 3, Mar 80 pp 14-15 


ABSTRACT: The Shanghai Brand i-316 cassette recorder is a transistorized audio 
recording instrument for both A.C. and D.C. It may be operated with common 
cassettes of any country of the world, ana is small and easily portable. Four 
batteries are needed to operate, but it has built-in voltage stagilizer to en- 
able it to be operated on city current with a range of 150-240 volts. Its out- 
put power is about 2.5 w. It is equipped with a counter, a pulse button, and 
has the © modes of manual control or automatic. The circuit theory is briefly 
introduced. This paper is to be continued. 


\ 
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AMUN, aTAG Jongdin (5135 2646 2652 } 

Oita Non 

YTies “Integraved Clreult DY-TCIT Medel OCL Loudspeaker" 

UL; led sing WUATANDTAN [RADIO] in Chinese No 3, Mar SO pp 16-18 


AUCPMAGT; this paper introduces a new OCL speaker with integrated circuit to 
iv uoed primarily by hobbyists. When 15 volt power source is used, an out- 
put power of Gell w may be obtained, The integrated clreult makes installation 
very cimple. The preeamplifier, the tone control circuit, and the (CL main 
umplificution stage are described, 


AUTHOP: LI Jinehun (2621 6930 2504] 
ONG: Tone 


‘TLL; “Major Characteristics of Some Transistors for Television Receivers 
in Foreign Countries" 


diss Gel jing WUATANDTAN _RADYO | in Chinese No 3, Mar 80 p 18, inside front 


Coover 


' S°PACT: This paper explains a list given in the inside front cover of this 
issue of tne journal The list givesthe major properties of transistors used 

in the [U1610 ef ilungary, the DARIA4157A,8 models 12 inch black and white sets 
of Czechoslovakia, and LIBRA2O3 model 19 inch mixed transistor and tube black 
and woile television sets of roland. The data were gathered and compiled by 
the author. 
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Avila) dANG Chan, or 769 FOR? 1616) 


eHighal 2 4 4 4th 
"Walyun hi Adi sleetronic Controlled Cloca Hadio"” 
ot OA jing AUALANDIAN RADIO | in Chinese No 3, Mar 60 pp 20-2) 
, ePacdh, Tye Wie eleek te one of the al. electronic digital controlled mdios 
ooh Jo Goiwa, cuarte toaneloter is used for the time device. As it is not 


iffected by flu bua tions of voltage of the power source and effects of temper 
» flocbuation ape ald, year long use le guaranteed, Advanced C-MDD inte- 


pmalod clpoult tl aped for the oselllater and the frequency division, and the 
MS lage weale in tug ta wed clrouit is adopted for the clock und the Glock 
vontwol clreull ©hoS°[M, The display is composed of a luminescent diode lav, 
thom are ono oars, bearings, ete. mechanical devices; therefore, the pheno- 
non of obeanlen dees not appear. The useful life of the clock mdio is 
timite | at mor bin 200,000 hours, The etructure of the radio and the clock 
ul Conbeod portions je expialned in separate sections, (his paper is to be 
Mor Latin 


AITHOils GUO Ku 6752 3055-2606) 


‘lie: “Gombiec o lee of Iransisters and Electron Tubes in Hadio Receivers 


cijing « ALANDIAN | RAUIO) in Chinese No 3, Mar 80 pp 22-23, 21 


A’ 'ACrs ite itportbunce of the stabliiger is explained. If a stabilizer is 
not avaliable, paraiiel connection of resister and capacitor may be used as a 
ubtatute, but tne stab.iiging effect will be poorer. The paper continues to 
deccura\s « typical electron tube power amplifier. With it, an output power 
vf about . © May be obtained. The paper concludes with a section describing 
clireuite of variou. Stages of a mixed transistor and tube radio receiver to 


werve Oo ah Cxample. 
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‘ C1 ph lit 
hifi “loopk Govwea, Maek Gover, Inside back Cover” 


yy Sag WUATANDTAN | RAvto } 1 Uhinewe No 3, Mar UO front cover, luck 
cover, lnulde back cover 


oy wet: tae Pronk cover of this issue of the Journal contains a photo depiet- 
ly, bie intermad oleucbure Of & oasuelte recorder, but whether or nol it is the 
conte weorder deverived in « paper on p 14 of this issue ie not mentinned. 
The bock cover lo an advertisement of Jughou Electronic Computer Plant, declaring 
ilo intention bo cooperate wholeheartedly for the purpose of exploring the realm 
o! Goapuber appilocatlons, The inside back cover contains 2 advertioements, The 
upper portion lo one by Ctate-operated longwei hmohine jlant, introducing ite 
produet., whieh imeiude the OA] small analyser, @ logic test board, a digital 
ircull teouble locating inctrument, etc. The lower portion is one by Guangdong 
i revinee ¢ushan Jiolriet oleetronl Industry Company, which is the sales agent 
for Suaty dong Zhongshan Radio Fifth jlant. The products advertised include the 
77=9 Ouelllogreph, the Gl-1il Water and Soil Sal Content Testing Instrument, 
Lie Ge, Automatic Temperature Testing Instrument, etc. Fhotes of some pro- 
duck om ineluded in the advertisements. The contents of inside front cover are 
eS | lalne. in & prep r on j is. 

H16" 

rat "nog 
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SLLICATES 


AUTHOR; FAN Shiji | $400 0013 7456-6259 | 
ONG: olvanghal Inetitute of Silloates, Chinese Academy of Sclences 


TITie,; “Defects Formation and Relations Between Defects and Properties of 
Fluorophiogopite Crystals" 


SOURCE ; bet jing GUISUANYAN XURBAO [JOURNAL OF SILICATES ] in Chinese Vol 6 No 1, 
Mar 60 pp 1 


TWAT OF ENGLISH ABSTRACT; The morphology and formation of defects in fluorco-* 
phlogopite crystals grown by moving crucible method with seed crystal are des- 
cribed from the standing point of crystal growth. Experimental obeervations 
are taken by polarised microscope, Twyman interferometer, and large area Lang's 
xeray to . It ie revealed that there exist holes of silk-form, hexa- 
gonal holes, inclusions, growth striations, twinning boundaries, crystal basal 
face corrugations and other defects in fluorophlogopite crystals. These de- 
fects originate mainly from the defects of seed crystal = are in the 
crystaldue to change of teaperature field and iaproper te operations. 


continuation of GUISUANYAN XUBBAO Vol 8 No 1, 80 pp 1-8) 


In order to grow perfect crystal, it is necessary to choose perfect seeds, 
maintain a stable temperature field and proceed the growth process properly. 
In the end, a preliminary discussion ie attempted in regard : th the relations 
between defects and properties of fluorophlogopite crystals, such as cleavage, 
mechanical, electronic and optical properties. 

This paper was received for publication on 5 Jul 79. 
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TT 


AUTHOR, ZHANG Fukang [1728 4995 1660 | 
ZHANG Xnigang (i728 1807 Ow7h ' 


ORG; Both of Stanghal Inatitute of Silicates, Chinese ‘cadeay of Sciences 
TITLE, “Low Temperature Colored Glases of Successive Dynasties in Ancient China” 


SOURCE; Bel jing GUISUANYAN XUBBAO [JOURNAL OF SILIGAT#S} in Chinese Vol 8 No 1, 
Mar 50 pp 919 


TEXT OF ENGLISH ABSTRACT; Investigations have been made to disclose the cheai- 
oa) constituents of the fluses and the colorants, the physical and chemical pro- 
perties and also the alcrostructures ae well as the technological aspects of the 
low temperature colored glases which occupied a very important place in the tra- 
ditional Chinese pottery. The authors oconc):ded that lead glase was invented 
independently by the ancient Chinese potters. These ancient glases all belong 
to the binary systes, Pw-5i0,, the chief coloring elements of which confine 
only to Fe, Cu, Go, and Mn, The so-called ‘silver glases' of the Pre-Song by- 
nasties were found to be a translucent deposition with layer-structure and have 
nearly the same constituents as the copper green glase, except that they ocon- 
tain « email amount of phosphorus. 


This paper was received for publication on 2) Jun 79. 











AUTHOR: ZENG Shaoxian | 2562 480] O41 

JIANG Dongliang | 3068 26 } 
MAO Zhiqiong | 5403 1807 ] 

ORG: All of Shanghal institute of Silicates, Chinese Academy of Sciences 


TITLE: “A Study of Polarisation of Galoia Stabilised Zirconia" 


SOURCE: Bei jing GUISUANYAN XUBBAO [JOURNAL OF SILICATES] in Chinese Vol 6 No 1, 
Mr 80 pp 20-29 


TSAT OF BNGLISH ABSTRACT; Polarigation of sirconia stabilised by adding 10 per- 
cent mol. calcia in field of d.c. has been investigated at 1 C in air environ- 
ment. Experiments were performed to study the effects of current density on the 
polarization and the development of polarisation in relation to time at constant 
current density of jA/om". The asin phase change in polarised samples is the 
transformation of cubic eiroonia into monoclinic, however, and transformation of 
phases can ecour both,at cathode and anode. When current density is increased 
to greater than lA/om”, a monoclinic layer is formed on the anode. The polari- 
mation also leads to changing electrical properties of the tested samples. The 
nature of polarization phenomena discussed in the light of structure of sirconia 
as related with electrochemical polarisation. The authors inferred that the sase- 
tranefer of oxygen could play an important role in controlling the phase trans- 
formation of girconia electrodes, 
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AUTHOR, ZHAO Yuping ea Lye 1627 
LIU Medying 1 5019 5 
5 tho 


CHEN Min | 7) 
ONG; All of Gement Nesearch Division, Acadeay of Building Materiales 
TITLE, “Bifect of MF Water=reducing Agent on the Hydration of Portland Cement" 


GOURGE, Beijing GUISUANYAN XUBBAO [JOURNAL OF SILICATES] in Chinese Vol 6 No 1, 
Mar 80 pp W-37 


TWAT OF ENGLISH ABSTRACT; Differential thermal analysis, thermo-graviae tric 
analyele and x-ray seaiquantitative analyeis have been in the study of 
the effect of W water reducing agent on the hydration kinetics of portiand oe- 
ment, and soanning electronmicroscope and seroury porosiaeter have been used in 
comparing the etructure of cement gortare with or without the addition of 
agent, Resulte obtained indicate that the increase of mortar strength after 
introducing MF agent le not due to the acceleration of coment hydration but to 
the improvement of structure and reduction of total porosity of the mortar, the 
pore eise being diminished and structure becoming denser. reore due to 
the dispersive action of MF, the mortar structure on the whole becomes more 
homogeneous. lastly, in the present investigation no new hydration product has 
been found by adding agent. 

This paper was received for publication on 27 Jun 79. 








AUTHOR: LIU Genrong [0491 270% 2637) 
ORG: Cement Research Division, Acadeay of Buliding Materiales 


TITLE: “Phase Equilibria of Syetems Al.0.-P and MgO-P and Their 
Application to sere A.» e 3 2 sty 25h? 


SOURCE; Bei jing GUISUANYAN XUKBAO [ JOURNAL OF SILICATES] in Chinese Vol 8 No 1, 
Mar 80 pp 36-53 


TEXT OF ENGLISH ABSTRACT: Following a general survey of phaseequilibria of 
system Al20,-P205- H90 and MgO-P205-H70, discussion have been made with respect 
to the binding process and reaction products of phosphate cement under normal 


temperature. Interpretations are also presented relevant to processing tech- 
nology of the cement. 


This paper was received for publication on 15 Jan 79. 








AUTHOR; ZHU Peinan (6175 1014 0589) 
ONG; Shanghal College of Chemical Engineering 
TITLE, “Morphological Investigation of the Origin of Stones in Glass” 


GOURGE; Beijing GUISUANYAN XUBBAO | JOURNAL OF SILICATBS | in Chinese Vol 6 No 1, 
Mar 80 pp S64 


THAT OF ENGLISH ABSTHACT; It has been shown that the alneralogical compositions 
of glass stone could be determined by petrographic mthods. The difficulty, 
however, lies in tracing their origina, The author has noted the relationship 
between microstructure and the conditions of crystal growth. in thie paper, the 
various crystalline shapes are described in relation with the evolution of ai- 
crostructure of glass stones. It has been shown that the eilica modifications 
as well ae other crystalline phases owe their morphologies to the history of 
oryetal growth or to the conditions of their formation. The stones are clasei- 
fied with respect to chemical aspecte. The morphological study of the typical 
microstructures, relevant to the transformation of various silicate phases may 
contribute to a better understanding of the origin of stones in glass. 

This paper was received for publication on 22 Ped 79. 


AUTHOR: YAN Dongsheng [0917 2639 3932] 
ONG: Shanghai Institute of Silicates, Chinese Acadeany of Sciences 


riTie: “Aceount of Progress in the Research of High Temperature Ceramics in 
West Sermany and Italy and Some Other Countries" 


SOURGE; Bei jing GUISUANYAN XUEBAO | JOURNAL OF SILICAT#S] in Chinese Vol 8 No 1, 
Mar 80 pp 65-79 


TREAT OF ENGLISH ABSTRACT: A gxrwup of Chinese ceramic scientists attended the 
4th CIMTEC Conference held froa May to 1 Jun, 79 at Saint Vincent, Italy. 
The essential theme of this conference was on energy and ceramics. Thereafter 
they visited a few of the Italian institutes and universities and thence con- 
tinued a ten-day investigation tour to West Germany in and around Stuttgart. 
In thie report, some of the more important works done in the field of high tea- 
perature ceramics will be described. The topics that are included concern 
high temperature cerasics of the silicon nitride and carbide systems, theory 
of liquid phase sintering, composite materiale, and the sechanies and means of 
toughening ceramics by phase transformation. 

This paper was received for publication on 10 Oct 79. 
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CHEN Qinghan | 7115 1987 3352 
TIAN Wanchun 8001 2504 


ORG: All of Institute of Physics, Chinese Acadeny of Sciences 


AUTHOR: WU Qianshang aa 0051 3 


TITLE: “Crystal Growth and Characterisation" 


SOURCE: Beijing GUISUANYAN XUBBAO [JOURNAL OF SILICATES] in Chinese Vol 8 No 1, 
Mar 80 pp 80-94 


TEXT OF ENGLISH ABSTRACT; Imperfections such as cracks, inclusions, growth 
etriations, color centers, inhomogeneity, and cellular structures that frequent- 
ly ocour in artificially grow crystale are discussed. The phenomena of con- 
atitutional super-cooling are dealt with in gore details. The erigins of oc- 
currance of these imperfections and the measures ted to overcome thea are 
recommended. It ie stressed, moreover, that the work on growth of crystale and 
their characterisation gust coordinate intimately eo that the final goal of 
obtaining perfect crystale may be attained through successive stages of ex- 
perimental research. 

This paper was received for publication on 2 Jul 79. 


AUTHOR: ] 
ia "aeien 0491 6855 a 
YANG Yinlan bonis ft 6892 5695 


ORG: All of Ultrasonic Laboratory, Institute of Acoustics, Chinese Acadesy of 
Sciences 


TITLZ: “Ceochraleki Growth of Zinc Niobiua (an Wb) Single Crystals" 


SOURCE: Beijing GUISUANYAN XURBAO [ JOURNAL OF SILICATES ] in Chinese Vol 6 No 1, 
Mar 80 pp 95-99 


TEXT OF ENGLISH ABSTRACT: Large single crystals of sinc niobium ( 
been grown by pulling method from a seltse. The melting point of the~oco 
compound has been determined to be 1 C. The x-ray study 
have o rhoabic syametry = ayy D nay a AA, 


ce 5.1 Other ee 72 iG 
cons tante ch « 1.35 sh. digs 10 ee, “1.12% - and 
This paper was received for ima iention on 20 A. 29. 

















dielectric constants £11 « Te 
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AUTHOR: YI Liyang | 0122 7787 3853] 
ONG: Inatitute of Geology, Chinese Acadeny of Sciences 


TITLE; “Determination of Ferrous Iron in Minerale and Silicate Rocke by 
Spectropho tometry” 


SOURCE: Beijing GUISUANYAN XUBBAO [JOURNAL OF SILICATKS] in Chinese Vol 8 No 1, 
Mar 80 pp 100-104 


A simple and fast epectrophotometic technique of determining fer- 

ny in = vm on ie formulated. Milligram specimens are taken 1 — 

to be placed in hard polyvinyl or polypropyrene bottles, When ee we » 
fluoric acid and sulf ric acid mixture is used to seal and dissolve ' pe ~~ 
men, pure silicon dioxide power is added to cause the specimen to deo. spose 

ly and to prevent aerobic oxidisation of ferrous iron eo that a high precis a : 
of determination may be obtained. In an acetate medium of pH 4-6, ay a 
metric determination proceeds using a stable complex produced by — ron 

and o-ferrmin. This method has been employed for the determination o — 
oxides in various different aineral rocks, with relatively satisfactory res ° 
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TITLE, “National Scientific Conference on Crystal Growth and Materials Held 
in Suzhou" 


SOURCE: Bei jing GUISUANYAN XUEBAO | JOURNAL OF SILICATES] in Chinese Vol 8 No 1, 
Mar 8O pp 105-106 


ABSTRACT: A National Scientific Conference on Crystal Growth and Materials, 
Sponsored by China Society of Silicates' Committee on Crystal Growth and Ma- 
terials was held in Sushou City 21-28 Nov [79]. A total of 180 delegates and 

29 alternates representing 107 organizations of the 25 provinces, cities, and 
autonomous regions of the country attended. Sixty scientists, technicians, and 
management persons were also among the audience. The invited delegates covered 
fields of constructian materials, metallurgy, geology, chemical engineering, 
First, Second, Theird, Fourth, Fifth, Sixth, Seventh, and Eighth Ministry of 
Machinery, Chinese Academy of Sciences, schools of higher education, experiaental 
and production unite, publishers, and motion picture manufacturers, etc. The 
conference received 265 papers,which were compiled into 3 volumes of abstracts. 
In conjunction with the preparation for the Conference of Cystallography, the 
Library of Chinese Academy of Sciences compiled Catalog of Literature in the 
Library Concerning Crystal Growth. This has been the first large scale conference 
on the subject since 1974, 
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TiTle; “A Gelentific Exchange Conference on Microstructure Held Jointly by 
China Chemical Society, China Society of Metale, and China Society of Sili- 
cates" 


SOURCK; Beijing GUISUANYAN XUKBAO (JOURNAL OF SILICATHS ] in Chinese Vol 8 No 1, 
Mar 80 p 106 


ABSTRACT; China Chemical Society, China Society of Metals, and China Society 
of Silicates held a Joint Conference of Scientific kxchange on Microstructure 
in Kunming City, 7-12 Dec 79. Participants included 46 scientists represent- 
ing 24 organigations. A total of 39 papers were received, twenty of these on 
metal materiale, eleven on dnorganic metal materiale, and eight on high ‘mole- 
cular materiale, It was the consensus of the conferees, following auch ex- 
change of ideas, that although the concrete objects of research are obviously 
different in metale, inorganic materials, and high polymers, the 3 fields have 
& common objective, i.e, to search for suitable materials for applications. 
There are aleo many common grounds in terms of interrelationship among the ai- 
crostructure, the property, and the experimental procedures. Much, therefore, 
can be gained by connecting the 3 types of materials to overcome the weakness 
of scientific isolation. All delegates enthusiasically endorsed conferences 
of this sort in the future. 
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TITLE: “Delegation of China Society of Silicates Participated in the Second 
European Conference on Crystal Growth (E0CG-2)" 


SOURCE; Beijing GUISUANYAN XUEBAO D (name OF SILICATBS ] in Chinese Vol 8 No 1, 
Mar 80 p 107 


ABSTRACT: The Second European Conference on Crystal Growth was held 10-15 — 
79 in lancaster, England. Participants included 270 delegates representing 20 
nations. The Chinese delegation was composed of ZHANG Shouging (1728 4649 1967] 
of Shanghai Institute of Silicates, Chinese Academy of —— HOU Chaoyang 
0230 2600 7122] of the same organisation, ZHANG lehui, the author of this re- 

rt, of Institute of Physics, Chinese Academy of Sciences, and FAN Chunxue 
P5400 4783 1331] of Institute of Artificial Crystals, Ministry of Construction 
Materials, and ZHANG Kecong [1728 034 1783] of Shandong University. The de- 
legation presented 4 papers to the conference. Major subjects of discussion 
and exchange at the conference are briefly reported. Following the conference, 
the Chinese delegation visited universities, research institutes, and factories. 
The delegates stayed in England for more than 2 weeks. Aside from gains in 
scientific knowledge, they also established friendship and rapport with foreign 
scientists. 
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TITLe;: China Society of Silicates Construction Material Specialty Committee 
Officially Betabliehed and a Scientific Conference Held" 


GOUKCH; Beijing GUISUANYAN XUBBAO | JOURNAL OF SILICATES] in Chinese Vol 8 No 1, 
Mar 80 p 108 


ABSTRACT; From 12-19 Dec 79, the State's Science Committee called a meeting 
for exchanging experience concerning new construction materiale and experimen- 
tal construction techniques. A total of 331 delegates represented scientific 
committees and construction committees of the various provinces, cities, and 
autonomous regions of the country, ae well as ecientiste and engineers af con- 
struction engineering, construction materials, chemical engineering, etc. China 
Society of Silicates was active at the meeting. The Vice-president of the so- 
clety, XU Zhuoran (1776 0587 3544] announced the official establishment of the 
Construction Material Specialty Committee and read the names of those designated 
as committee members. The first work conference of the committee was immediate- 
ly called,chaired by the committee chairman QU Tongxin [2575 6639 7451]. 
Inspite of the title of thie paper, tae contents deal primarily with the ex- 
perience exchange conference called by the State's Science Committee. The es- 
tablishmdnt of the Construction Material Specialty Committee by China Society 

of Silicates is only casually mentioned. 
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